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THERAPEUTIC POLYPEPTIDES, NUCLEIC ACIDS ENCODING 
SAME, AND METHODS OF USE 



FIELD OF THE INVENTION 

The present invention relates to novel polypeptides, and the nucleic acids encoding 
them, having properties related to stimulation of biochemical or physiological responses in 
a cell, a tissue, an organ or an organism. More particularly, the novel polypeptides are gene 
products of novel genes, or are specified biologically active fragments or derivatives 
thereof. Methods of use encompass diagnostic and. prognostic assay procedures as well as 
methods of treating diverse pathological conditions. 
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BACKGROUND OF THE INVENTION 

Eukaiyotic cells are characterized by biochemical and physiological processes 
which under normal conditions are exquisitely balanced to achieve the preservation and 
propagation of the cells. When such cells are components of multicellular organisms such 
5 as vertebrates, or more particularly organisms such as mammals, the regulation of the 

biochemical and physiological processes involves intricate signaling pathways. Frequently, 
such signaling pathways involve extracellular signaling proteins, cellular receptors that 
bind the signaling proteins, and signal transducing components located within the cells. 
Signaling proteins may be classified as endocrine effectors, paracrine effectors or 

1 0 autocrine effectors. Endocrine effectors are signaling molecules secreted by a given organ 
into the circulatory system, which are then transported to a distant target organ or tissue. 
The target cells include the receptors for the endocrine effector, and when the endocrine 
effector binds, a signaling cascade is induced. Paracrine effectors involve secreting cells 
and receptor cells in close proximity to each other, for example two different classes of 

1 5 cells in the same tissue or organ. One class of cells secretes the paracrine effector, which 
then reaches the second class of cells, for example by diffusion through the extracellular 
fluid. The second class of cells contains the receptors for the paracrine effector; binding of 
the effector results in induction of the signaling cascade that elicits the corresponding 
biochemical or physiological effect. Autocrine effectors are highly analogous to paracrine 
20 effectors, except that the same cell type that secretes the autocrine effector also contains the 
receptor. Thus the autocrine effector binds to receptors on the same cell, or on identical 
neighboring cells. The binding process then elicits the characteristic biochemical or 
physiological effect. 

Signaling processes may elicit a variety of effects on cells and tissues including by 
25 way of nonlimiting example induction of cell or tissue proliferation, suppression of growth 
or proliferation, induction of differentiation or maturation of a cell or tissue, and 
suppression of differentiation or maturation of a cell or tissue. 

Many pathological conditions involve dysregulation of expression of important 
effector proteins. In certain classes of pathologies the dysregulation is manifested as 
30 diminished or suppressed level of synthesis and secretion of protein effectors. In other 

classes of pathologies the dysregulation is manifested as increased or up-regulated level of 
synthesis and secretion of protein effectors. In a clinical setting a subject may be suspected 
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of suffering from a condition brought on by altered or mis-regulated levels of a protein 
effector of interest. Therefore there is a need to assay for the level of the protein effector 
of interest in a biological sample from such a subject, and to compare the level with that 
characteristic of a nonpathological condition. There also is a need to provide the protein 

5 effector as a product of manufacture. Administration of the effector to a subject in need 
thereof is useful in treatment of the pathological condition. Accordingly, there is a need for 
a method of treatment of a pathological condition brought on by a diminished or suppressed 
levels of the protein effector of interest. In addition, there is a need for a method of 
treatment of a pathological condition brought on by a increased or up-regulated levels of 

1 0 the protein effector of interest 

Antibodies are multichain proteins that bind specifically to a given antigen, and 
bind poorly, or not at all, to substances deemed not to be cognate antigens. Antibodies are 
comprised of two short chains termed light chains and two long chains termed heavy 
chains. These chains are constituted of immunoglobulin domains, of which generally there 

15 are two classes: one variable domain per chain, one constant domain in light chains, and 
three or more constant domains in heavy chains. The antigen-specific portion of the 
immunoglobulin molecules resides in the variable domains; the variable domains of one 
light chain and one heavy chain associate with each other to generate the antigen-binding 
moiety. Antibodies that bind immunospecifically 'to a cognate or target antigen bind with 

20 high affinities. Accordingly, they are useful in assaying specifically for the presence of the 
antigen in a sample. In addition, they have the potential of inactivating the activity of the 
antigen. 

Therefore there is a need to assay for the level of a protein effector of interest in a 
biological sample from such a subject, and to compare this level with that characteristic of 

25 a nonpathological condition. In particular, there is a need for such an assay based on the 
use of an antibody that binds immunospecifically to the antigen. There further is a need to 
inhibit the activity of the protein effector in cases where a pathological condition arises 
from elevated or excessive levels of the effector based on the use of an antibody that binds 
immunospecifically to the effector. Thus, there is a need for the antibody as a product of 

30 manufacture. There further is a need for a method of treatment of a pathological condition 
brought on by an elevated or excessive level of the protein effector of interest based on 
aidministering the antibody to the subject. 
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SUMMARY OF THE INVENTION 

The invention is based in part upon the discovery of isolated polypeptides including 
amino acid sequences selected from mature forms of the amino acid sequences selected 
from the group consisting of SEQ ID NO:2n, wherein n is an integer between 1 and 52. The 
5 novel nucleic acids and polypeptides are referred to herein as NOVX, where X is an 
identifier for each sequence as shown in Table A below. These nucleic acids and 
polypeptides, as well as derivatives, homologs, analogs and fragments thereof; will 
hereinafter be collectively designated as <c NOVX" nucleic acid or polypeptide sequences. 

The invention also is based in part upon variants of a mature form of the amino acid 

1 0 sequence selected from the group consisting of SEQ ID NO:2n, wherein n is an integer 

between 1 and , wherein any amino acid in the mature form is changed to a different amino 
acid, provided that no more than 15% of the amino acid residues in the sequence of the 
mature form are so changed. In another embodiment, the invention includes the amino acid 
sequences selected from the group consisting of SEQ ID NO:2n, wherein n is an integer 

1 5 between 1 and 52. In another embodiment, the invention also comprises variants of the 

amino acid sequence selected from the group consisting of SEQ ID NO:2n, wherein n is an 
integer between 1 and 52, wherein any amino acid specified in the chosen sequence is 
changed to a different amino acid, provided that no more than 1 5% of the amino acid 
residues in the sequence are so changed. The invention also involves fragments of any of 

20 the mature forms of the amino acid sequences selected from the group consisting of SEQ 
ID NO:2n, wherein n is an integer between 1 and 52, or any other amino acid sequence 
selected from this group. The invention also comprises fragments from these groups in 
which up to 1 5% of the residues are changed. 

In another embodiment, the invention encompasses polypeptides that are naturally 

25 occurring allelic variants of the sequence selected from the group consisting of SEQ ID 

NO:2n, wherein n is an integer between 1 and 52. These allelic variants include amino acid 
sequences that are the translations of nucleic acid sequences differing by a single 
nucleotide from nucleic acid sequences selected from the group consisting of SEQ ID 
NOS: 2n-l , wherein n is an integer between 1 and 52. The variant polypeptide where any 

30 amino acid changed in the chosen sequence is changed to provide a conservative 
substitution. 

In another embodiment, the invention comprises a pharmaceutical composition 
involving a polypeptide with an amino acid sequence selected from the group consisting of 

4 
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SEQ ID NO:2n, wherein n is an integer between 1 and 52 and a pharmaceutically 
acceptable carrier. In another embodiment, the invention involves a kit, including, in one or 
more containers, this pharmaceutical composition. 

In another embodiment, the invention includes the use of a therapeutic in the 
5 manufacture of a medicament for treating a syndrome associated with a human disease, the 
disease being selected from a pathology associated with a polypeptide with an amino acid 
sequence selected from the group consisting of SEQ ID NO:2n, wherein n is an integer 
between 1 and 52 wherein said therapeutic is the polypeptide selected from this group. 
In another embodiment, the invention comprises a method for determining the presence or 

10 amount of a polypeptide with an amino acid sequence selected from the group consisting of 
SEQ ID NO:2n, wherein n is an integer between 1 and 52 in a sample, the method 
involving providing the sample; introducing the sample to an antibody that binds 
immunospecifically to the polypeptide; and determining the presence or amount of 
antibody bound to the polypeptide, thereby determining the presence or amount of 

1 5 polypeptide in the sample. 

In another embodiment, the invention includes a method for determining the 
presence of or predisposition to a disease associated with altered levels of a polypeptide 
with an amino acid sequence selected from the group consisting of SEQ ID NO:2n, 
wherein n is an integer between 1 and 52 in a first mammalian subject, the method 

20 involving measuring the level of expression of the polypeptide in a sample from the first 
mammalian subject; and comparing the amount of the polypeptide in this sample to the 
amount of the polypeptide present in a control sample from a second mammalian subject 
known not to have, or not to be predisposed to, the disease, wherein an alteration in the 
expression level of the polypeptide in the first subject as compared to the control sample 

25 indicates the presence of or predisposition to the disease. 

In another embodiment, the invention involves a method of identifying an agent that 
binds to a polypeptide with an amino acid sequence selected from the group consisting of 
SEQ ID NO:2n, wherein n is an integer between 1 and 52, the method including 
introducing the polypeptide to the agent; and determining whether the agent binds to the 

30 polypeptide. The agent could be a cellular receptor or a downstream effector. 

In another embodiment, the invention involves a method for identifying a potential 
therapeutic agent for use in treatment of a pathology, wherein the pathology is related to 
aberrant expression or aberrant physiological interactions of a polypeptide with an amino 
acid sequence selected from the group consisting of SEQ ID NO:2n, wherein n is an integer 

5 
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20 



25 



30 



between 1 and 52, the method including providing a cell expressing the polypeptide of the 
invention and having a property or function ascribable to the polypeptide; contacting the 
cell with a composition comprising a candidate substance; and determining whether the 
substance alters the property or function ascribable to the polypeptide; whereby, if an 
alteration observed in the presence of the substance is not observed when the cell is 
contacted with a composition devoid of the substance, the substance is identified as a 
potential therapeutic agent 

In another embodiment, the invention involves a method for screening for a 
modulator of activity or of latency or predisposition to a pathology associated with a 
polypeptide having an amino acid sequence selected from the group consisting of SEQ ID 
NO:2n, wherein n is an integer between 1 and 52, the method including administering a test 
compound to a test animal at increased risk for a pathology associated with the polypeptide 
of the invention, wherein the test animal recombinantly expresses the polypeptide of the 
invention; measuring the activity of the polypeptide in the test animal after administering 
the test compound; and comparing the activity of the protein in the test animal with the 
activity of the polypeptide in a control animal not administered the polypeptide, wherein a 
change in the activity of the polypeptide in the test animal relative to the comrol animal 
indicates the test compound is a modulator of latency of, or predisposition to, a pathology 
associated with the polypeptide of the invention. The recombinant test animal could 
express a test protein transgene or express the transgene under the control of a promoter at 
an increased level relative to a wild-type test animal The promoter may or may not b the 
native gene promoter of the transgene. 

In another embodiment, the invention involves a method for modulating the activity 
of a polypeptide with an amino acid sequence selected from the group consisting of SEQ 
ED NO:2n, wherein n is an integer between 1 and 52, the method including introducing a 
cell sample expressing the polypeptide with a compound that binds to the polypeptide in an 
amount sufficient to modulate the activity of the polypeptide. 

In another embodiment, the invention involves a method of treating or'preventing a 
pathology associated with a polypeptide with an amino acid sequence selected from the 
group consisting of SEQ ID NO:2n, wherein n is an integer between 1 and 52, the method 
including administering the polypeptide to a subject in which such treatment or prevention 
is desired in an amount sufficient to treat or prevent the pathology in the subject The 
subject could be human. 



6 



BNSDOCID: <WO 03060149A2 I > 



WO 03/060149 PCT/US03/00252 



In another embodiment, the invention involves a method of treating a pathological 
state in a mammal, the method including administering to the mammal a polypeptide in an 
amount that is sufficient to alleviate the pathological state, wherein the polypeptide is a 
polypeptide having an amino acid sequence at least 95% identical to a polypeptide having 
5 the amino acid sequence selected from the group consisting of SEQ ID NO:2n, wherein n is 
an integer between 1 and 52 or a biologically active fragment thereof. 

In another embodiment, the invention involves an isolated nucleic acid molecule 
comprising a nucleic acid sequence encoding a polypeptide having an amino acid sequence 
selected from the group consisting of a mature fonn of the amino acid sequence given SEQ 

10 ID NO:2n, wherein n is an integer between 1 and 52; a variant of a mature form of the 

amino acid sequence selected from the group consisting of SEQ ID NO:2n, wherein n is an 
integer between 1 and 52 wherein any amino acid in the mature form of the chosen 
sequence is changed to a different amino acid, provided that no more than 15% of the 
amino acid residues in the sequence of the mature form are so changed; the amino acid 

1 5 sequence selected from the group consisting of SEQ ID NO:2n, wherein n is an integer 

between 1 and 52; a variant of the amino acid sequence selected from the group consisting 
of SEQ ID NO:2n, wherein n is an integer between 1 and 52, in which any amino acid 
specified in the chosen sequence is changed to a different amino acid, provided that no 
more than 15% of the amino acid residues in the sequence are so changed; a nucleic acid 

20 fragment encoding at least a portion of a polypeptide comprising the amino acid sequence 
selected from the group consisting of SEQ ID NO:2n, wherein n is an integer between 1 
and 52 or any variant of the polypeptide wherein any amino acid of the chosen sequence is 
changed to a different amino acid, provided that no more than 10% of the amino acid 
residues in the sequence are so changed; and the complement of any of the nucleic acid 

25 molecules. 

In another embodiment, the invention comprises an isolated nucleic acid molecule 
having a nucleic acid sequence encoding a polypeptide comprising an amino acid sequence 
selected from the group consisting of a mature form of the amino acid sequence given SEQ 
ID NO:2n, wherein n is an integer between 1 and 52, wherein the nucleic acid molecule 
30 comprises the nucleotide sequence of a naturally occurring allelic nucleic acid variant. 

In another embodiment, the invention involves an isolated nucleic acid molecule including 
a nucleic acid sequence encoding a polypeptide having an amino acid sequence selected 
from the group consisting of a mature form of the amino acid sequence given SEQ ID 
NO:2n, wherein n is an integer between 1 and 52 that encodes a variant polypeptide, 

7 
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wherein Ihe variant polypeptide has the polypeptide sequence of a naturally occurring 
polypeptide variant. 

In another embodiment, the invention comprises an isolated nucleic acid molecule 
having a nucleic acid sequence encoding a polypeptide comprising an amino acid sequence 
5 selected from the group consisting of a mature form of the amino acid sequence given SEQ 
ID NO:2n, wherein n is an integer between 1 and 52, wherein the nucleic acid molecule 
differs by a single nucleotide from a nucleic acid sequence selected from the group 
consisting of SEQ ID NOS: 2n-l, wherein n is an integer between 1 and 52. 

In another embodiment, the invention includes an isolated nucleic acid molecule 
10 having a nucleic acid sequence encoding a polypeptide including an amino acid sequence, 
selected from the group consisting of a mature form of the amino acid sequence given SEQ 
ID NO:2n, wherein n is an integer between 1 and 52, wherein the nucleic acid molecule 
comprises a nucleotide sequence selected from the group consisting of the nucleotide 
sequence selected from the group consisting of SEQ ID NO:2n-l, wherein n is an integer 
1 5 between 1 and 52; a nucleotide sequence wherein one or more nucleotides in the nucleotide 
sequence selected from Ihe group consisting of SEQ ID NO:2n-l, wherein n is an integer 
between 1 and 52.is changed from that selected from the group consisting of the chosen 
. set * uence to » Cerent nucleotide provided that no more than 15% of the nucleotides are so 
changed; a nucleic acid fragment of the sequence selected from the group consisting of 
20 SEQ ID NO:2n-l, wherein n is an integer between 1 and 52; and a nucleic acid fragment 
wherein one or more nucleotides in the nucleotide sequence selected from the group 
consisting of SEQ ID NO:2n-l, wherein n is an integer between 1 and 52 is changed from 
that selected from the group consisting of the chosen sequence to a different nucleotide 
provided that no more than 15% of the nucleotides are so changed. 
25 fa another embodiment, the invention includes an isolated nucleic acid molecule 

having a nucleic acid sequence encoding a polypeptide including an amino acid sequence 
selected from the group consisting of a mature form of the amino acid sequence given SEQ 
ID NO:2n, wherein n is an integer between 1 and 52, wherein the nucleic acid molecule 
hybridizes under stringent conditions to the nucleotide sequence selected from the group 
30 consisting of SEQ ID NO:2n-l, wherein n is an integer between 1 and 52, or a complement 
of the nucleotide sequence. 

In another embodiment, the invention includes an isolated nucleic acid molecule 
having a nucleic acid sequence encoding a polypeptide including an amino acid sequence 
selected from the group consisting of a mature form of the amino acid sequence given SEQ 

8 
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ID NO:2n, wherein n is an integer between 1 and 52, wherein the nucleic acid molecule has 
a nucleotide sequence in which any nucleotide specified in the coding sequence of the 
chosen nucleotide sequence is changed from that selected from the group consisting of the 
chosen sequence to a different nucleotide provided that no more than 15% of the 
5 nucleotides in the chosen coding sequence are so changed, an isolated second 

polynucleotide that is a complement of the first polynucleotide, or a fragment of any of 
them. 

In another embodiment, the invention includes a vector involving the nucleic acid 
molecule having a nucleic acid sequence encoding a polypeptide including an amino acid 
10 sequence selected from the group consisting of a mature form of the amino acid sequence 
given SEQ ID NO:2n, wherein n is an integer between 1 and 52. This vector can have a 
promoter operably linked to the nucleic acid molecule. This vector can be located within a 
cell. 

In another embodiment, the invention involves a method for determining the 
15 presence or amount of a nucleic acid molecule having a nucleic acid sequence encoding a 
polypeptide including an amino acid sequence selected from the group consisting of a 
mature form of the amino acid sequence given SEQ ID NO:2n, wherein n is an integer 
between 1 and 52 in a sample, the method including providing the sample; introducing the 
sample to a probe that binds to the nucleic acid molecule; and determining the presence or 
20 amount of the probe bound to the nucleic acid molecule, thereby determining the presence 
or amount of the nucleic acid molecule in the sample. The presence or amount of the 
nucleic acid molecule is used as a marker for cell or tissue type. The cell type can be 
cancerous. 

In another embodiment, the invention involves a method for determining the 
25 presence of or predisposition for a disease associated with altered levels of a nucleic acid 
molecule having a nucleic acid sequence encoding a polypeptide including an amino acid 
sequence selected from the group consisting of a mature form of the amino acid sequence 
given SEQ ID NO:2n, wherein n is an integer between 1 and 52 in a first mammalian 
subject, the method including measuring the amount of the nucleic acid in a sample from 
30 the first mammalian subject; and comparing the amount of the nucleic acid in the sample of 
step (a) to the amount of the nucleic acid present in a control sample from a second 
mammalian subject known not to have or not be predisposed to, the disease; wherein an 
alteration in the level of the nucleic acid in the first subject as compared to the control 
sample indicates the presence of or predisposition to the disease. 
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The invention further provides an antibody Hurt binds immunospecifically to a 
NOVX polypeptide. The NOVX antibody may be monoclonal, humanized, or a fully 
human antibody. Preferably, the antibody has a dissociation constant for the binding of the 
NOVX polypeptide to the antibody less man 1 x 10" 9 M. More preferably, the NOVX 
antibody neutralizes the activity of the NOVX polypeptide. 

In a further aspect, the invention provides for the use of a therapeutic in the 
manufacture of a medicament for treating a syndrome associated with a human disease, 
associated with a NOVX polypeptide. Preferably the therapeutic is a NOVX antibody. 
In yet a further aspect, the invention provides a method of treating or preventing a 
NQVX-associated disorder, a method of treating a pathological state in a mammal, and a 
method of treating or preventing a pathology associated with a polypeptide by 
administering a NOVX antibody to a subject in an amount sufficient to treat or prevent Hie 
disorder. 

Unless otherwise defined, all technical and scientific terms used herein have the 
same meaning as commonly understood by one of ordinary skill in the art to which this 
invention belongs. Although methods and materials similar or equivalent to those 
described herein can be used in the practice or testing of the present invention, suitable 
methods and materials are described below. All publications, patent applications, patents, 
and other references mentioned herein are incorporated by reference in their entirety. In 
the case of conflict, the present specification, including definitions, will control. In 
addition, the materials, methods, and examples are illustrative only and are not intended to 
be limiting. 

Other features and advantages of the invention will be apparent from the following 
detailed description and claims. 

25 DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides novel nucleotides and polypeptides encoded 
thereby. Included in the invention are the novel nucleic acid sequences, their encoded 
polypeptides, antibodies, and other related compounds. The sequences are collectively 
referred to herein as "NOVX nucleic acids" or "NOVX polynucleotides" and the 
30 corresponding encoded polypeptides are referred to as "NOVX polypeptides" or "NOVX 
proteins." Unless indicated otherwise, "NOVX" is meant to refer to any of the novel 
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sequences disclosed herein. Table A provides a summary of the NOVX nucleic acids and 
their encoded polypeptides. 



TABLE A. SEQUENCES AND CORRESPONDING SEQ ID NUMBERS 

5 
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Internal 
Identification 
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Table A indicates the homology of NOVX polypeptides to known protein families. 
Thus, the nucleic acids and polypeptides, antibodies and related compounds according to 
5 the invention corresponding to a NOVX as identified in column 1 of Table A will be useful 
in therapeutic and diagnostic applications implicated in, for example, pathologies and 
disorders associated with the known protein families identified in column 5 of Table A. 

Pathologies, diseases, disorders and conditions and the like that are associated with 
NOVX sequences include, but are not limited to: e.g., cardiomyopathy, atherosclerosis, 

10 hypertension, congenital heart defects, aortic stenosis, atrial septal defect (ASD), vascular 
calcification, fibrosis, atrioventricular (A-V) canal defect, ductus arteriosus, pulmonary 
stenosis, subaortic stenosis, ventricular septal defect (VSD), valve diseases, tuberous 
sclerosis, scleroderma, obesity, metabolic disturbances associated with obesity, 
transplantation, osteoarthritis, rheumatoid arthritis, osteochondrodysplasia, 

15 adrenoleukodystrophy, congenital adrenal hyperplasia, prostate cancer, diabetes, metabolic 
disorders, neoplasm; adenocarcinoma, lymphoma, uterus cancer, fertility, 
glomerulonephritis, hemophilia, hypercoagulation, idiopathic thrombocytopenic purpura, 
immunodeficiencies, psoriasis, skin disorders, graft versus host disease, AIDS, bronchial 
asthma, lupus, Crohn's disease; inflammatory bowel disease, ulcerative colitis, multiple 

20 sclerosis, treatment of Albright Hereditary Ostoeodystrophy, infectious disease, anorexia, 
cancer-associated cachexia, cancer, neurodegenerative disorders, Alzheimer's Disease, 
Parkinson's Disorder, immune disorders, hematopoietic disorders, and the various 
dyslipidemias, schizophrenia, depression, asthma, emphysema, allergies, the metabolic 
syndrome X and wasting disorders associated with chronic diseases and various cancers, as 
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well as conditions such as transplantation, neuroprotection, fertility, or regeneration (in 
vitro and in vivo). 

NOVX nucleic acids and their encoded polypeptides are useful in a variety of 
applications and contexts. The various NOVX nucleic acids and polypeptides according to 
5 the invention are useful as novel members of the protein families according to the presence 
of domains and sequence relatedness to previously described proteins. Additionally, 
NOVX nucleic acids and polypeptides can also be used to identify proteins that are 
members of the family to which the NOVX polypeptides belong. 

Consistent with other known members of the family of proteins, identified in 
.10 column 5 of Table A, the NOVX polypeptides of the present invention show homology to; 
and contain domains that are characteristic of, other members of such protein families. 
Details of the sequence relatedness and domain analysis for each NOVX are presented in 
Example A. 

The NOVX nucleic acids and polypeptides can also be used to screen for molecules, 
15 which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 
polypeptides according to the invention may be used as targets for the identification of 
small molecules that modulate or inhibit diseases associated with the protein families listed 
in Table A. 

The NOVX nucleic acids and polypeptides are also useful for detecting specific cell 
20 types. Details of the expression analysis for each NOVX are presented in Example C. 
Accordingly, the NOVX nucleic acids, polypeptides, antibodies and related compounds 
according to the invention will have diagnostic and therapeutic applications in the detection 
of a variety of diseases with differential expression in normal vs. diseased tissues, e.g. 
detection of a variety of cancers. 
25 Additional utilities for NOVX nucleic acids and polypeptides according to the 

invention are disclosed herein. 

NOVX clones 

NOVX nucleic acids and their encoded polypeptides are useful in a variety of 
applications and contexts. The various NOVX nucleic acids and polypeptides according to 
30 the invention are useful as novel members of the protein families according to the presence 
of domains and sequence relatedness to previously described proteins. Additionally, 
NOVX nucleic acids and polypeptides can also be used to identify proteins that are 
members of the family to which the NOVX polypeptides belong. 
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The NOVX genes and their corresponding encoded proteins are useful for 
preventing, treating or ameliorating medical conditions, e.g., by protein or gene therapy. 
Pathological conditions can be diagnosed by determining the amount of the new protein in 
a sample or by determining the presence of mutations in the new genes. Specific uses are 
5 described for each of the NOVX genes, based on the tissues in which they are most highly 
expressed. Uses include developing products for the diagnosis or treatment of a variety of 
diseases and disorders. 

The NOVX nucleic acids and proteins of the invention are useful in potential 
diagnostic and therapeutic applications and as a research tool. These include serving as a 
10 specific or selective nucleic acid or protein diagnostic and/or prognostic marker, wherein 
the presence or amount of the nucleic acid or the protein aie to be assessed, as well as 
potential therapeutic applications such as the following: (i) a protein therapeutic, (ii) a 
small molecule drug target, (iii) an antibody target (therapeutic, diagnostic, drug 
targeting/cytotoxic antibody), (iv) a nucleic acid useful in gene therapy (gene delivery/gene 

15 ablation), and (v) a composition promoting tissue regeneration in vitro and in vivo (vi) a 
biological defense weapon. 

In one specific embodiment, the invention includes an isolated polypeptide 
comprising an amino acid sequence selected from the group consisting of: (a) a mature 
form of the amino acid sequence selected from the group consisting of SEQ ID NO: 2n, 

20 wherein n is an integer between 1 and 52; (b) a variant of a mature form of the amino acid 
sequence selected from the group consisting of SEQ ID NO: 2n, wherein n is an integer 
between 1 and 52, wherein any amino acid in the mature form is changed to a different 
amino acid, provided that no more than 15% of the amino acid residues in the sequence of 
the mature form are so changed; (c) an amino acid sequence selected from the group 

25 consisting of SEQ ID NO: 2n, wherein n is an integer between 1 and 52; (d) a variant of the 
amino acid sequence selected from the group consisting of SEQ ID NO:2n, wherein n is an 
integer between 1 and 52, wherein any amino acid specified in the chosen sequence is 
changed to a different amino acid, provided that no more than 15% of the amino acid 
residues in the sequence are so changed; and (e) a fragment of any of (a) through (d). 

30 In another specific embodiment, the invention includes an isolated nucleic acid 

molecule comprising a nucleic acid sequence encoding a polypeptide comprising an amino 
acid sequence selected from the group consisting of: (a) a mature form of the amino acid 
sequence given SEQ ID NO: 2n, wherein n is an integer between 1 and 52; (b) a variant of 
a mature form of the amino acid sequence selected from the group consisting of SEQ ID 
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NO: 2n, wherein n is an integer between 1 and 52, wherein any amino acid in the mature 
form of the chosen sequence is changed to a different amino acid, provided that no more 
than 15% of the amino acid residues in the sequence of the mature form are so changed; (c) 
the amino acid sequence selected from the group consisting of SEQ ID NO: 2n, wherein n 
5 is an integer between 1 and 52; (d) a variant of the amino acid sequence selected from the 
group consisting of SEQ ID NO: 2n, wherein n is an integer between 1 and 52, in which 
any amino acid specified in the chosen sequence is changed to a different amino acid, 
provided that no more than 15% of the amino acid residues in the sequence are so changed; 
(e) a nucleic acid fragment encoding at least a portion of a polypeptide comprising the 

10 amino acid sequence selected from the group consisting of SEQ ID NO: 2n, wherein n is an 
integer between 1 and 52, or any variant of said polypeptide wherein any amino acid of the 
chosen sequence is changed to a different amino acid, provided that no more than 1 0% of 
the amino acid residues in the sequence are so changed; and (f) the complement of any of 
said nucleic acid molecules. 

15 In yet another specific embodiment, the invention includes an isolated nucleic acid 

molecule, wherein said nucleic acid molecule comprises a nucleotide sequence selected 
from the group consisting of: (a) the nucleotide sequence selected from the group 
consisting of SEQ ID NO: 2n-l, wherein n is an integer between 1 and 52; (b) a 
nucleotide sequence wherein one or more nucleotides in the nucleotide sequence selected 

20 from the group consisting of SEQ ID NO: 2n-l, wherein n is an integer between 1 and 52, 
is changed from that selected from the group consisting of the chosen sequence to a 
different nucleotide provided that no more than 15% of the nucleotides are so changed; 
(c) a nucleic acid fragment of the sequence selected from the group consisting of SEQ ID 
NO: 2n-l, wherein n is an integer between 1 and 52; and (d) a nucleic acid fragment 

25 wherein one or more nucleotides in the nucleotide sequence selected from the group 

consisting of SEQ ID NO: 2n-l, wherein n is an integer between 1 and 52, is changed from 
that selected from the group consisting of the chosen sequence to a different nucleotide 
provided that no more than 15% of the nucleotides are so changed. 

NOVX Nucleic Acids and Polypeptides 

30 • One aspect of the invention pertains to isolated nucleic acid molecules that encode 

NOVX polypeptides or biologically active portions thereof. Also included in the invention 
axe nucleic acid fragments sufficient for use as hybridization probes to identify 
NOVX-encoding nucleic acids (e.g.> NOVX mRNAs) and fragments for use as PCR 
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primers for the amplification and/or mutation of NOVX nucleic acid molecules. As used 
herein, the term "nucleic acid molecule" is intended to include DNA molecules (e.g., 
cDNA or genomic DNA), RNA molecules (e.g. 9 mRNA), analogs of the DNA or RNA 
generated using nucleotide analogs, and derivatives, fragments and homologs thereof. The 
5 nucleic acid molecule may be single-stranded or double-stranded, but preferably is 
comprised double-stranded DNA. 

A NOVX nucleic acid can encode a mature NOVX polypeptide. As used herein, a 
"mature" form of a polypeptide or protein disclosed in the present invention is the product 
of a naturally occurring polypeptide or precursor form or proprotein. The naturally 

1 0 occurring polypeptide, precursor or proprotein includes, by way of nonlimiting example, 
the full-length gene product encoded by the corresponding gene. Alternatively, it may be 
defined as the polypeptide, precursor or proprotein encoded by an ORF described herein. 
The product "mature" form arises, by way of nonlimiting example, as a result of one or 
more naturally occurring processing steps that may take place within the cell (e.g., host 

1 5 cell) in which the gene product arises. Examples of such processing steps leading to a 
"mature" form of a polypeptide or protein include the cleavage of the N-terminal 
methionine residue encoded by the initiation codon of an ORF, or the proteolytic cleavage 
of a signal peptide or leader sequence. Thus a mature form arising from a precursor 
polypeptide or protein that has residues 1 to N, where residue 1 is the N-terminal 

20 methionine, would have residues 2 through N remaining after removal of the N-terminal 
methionine. Alternatively, a mature form arising from a precursor polypeptide or protein 
having residues 1 to N, in which an N-terminal signal sequence from residue 1 to residue M 
is cleaved, would have the residues from residue M+l to residue N remaining. Further as 
used herein, a "mature" form of a polypeptide or protein may arise from a step of 

25 post-translational modification other than a proteolytic cleavage event. Such additional 
processes include, by way of non-limiting example, glycosylation, myristylation or 
phosphorylation. In general, a mature polypeptide or protein may result from the operation 
of only one of these processes, or a combination of any of them. 

The term "probe", as utilized herein, refers to nucleic acid sequences of variable 

30 length, preferably between at least about 10 nucleotides (nt), about 100 nt, or as many as 
approximately, e.g., 6,000 nt, depending upon the specific use. Probes are used in the 
detection of identical, similar, or complementary nucleic acid sequences. Longer length 
probes are generally obtained from a natural or recombinant source, are highly specific, and 
much slower to hybridize than shorter-length oligomer probes. Probes may be single- 
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stranded or double-stranded and designed to have specificity in PCR, membrane-based 
hybridization technologies, or ELISA-like technologies. 

The term "isolated" nucleic acid molecule, as used herein, is a nucleic acid that is 
separated from other nucleic acid molecules which are present in the natural source of the 
5 nucleic acid. Preferably, an "isolated" nucleic acid is free of sequences which naturally 
flank the nucleic acid (z.e., sequences located at the 5 1 - and 3-termini of the nucleic acid) in 
the genomic DNA of the organism from which the nucleic acid is derived. For example, in 
various embodiments, the isolated NOVX nucleic acid molecules can contain less than 
about 5 kb, 4 kb, 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally 
10 flank the nucleic acid molecule in genomic DNA of the cell/tissue from which the nucleic 
acid is derived (e.g., brain, heart, liver, spleen, etc.). Moreover, an "isolated" nucleic acid 
molecule, such as a cDNA molecule, can be substantially free of other cellular material, or 
culture medium, or of chemical precursors or other chemicals. 

A nucleic acid molecule of the invention, e.g. , a nucleic acid molecule having the 
15 nucleotide sequence of SEQ ID NO:2>i-l , wherein n is an integer between 1 and 52, or a 
complement of this nucleotide sequence, can be isolated using standard molecular biology 
techniques and the sequence information provided herein. Using all or a portion of the 
nucleic acid sequence of SEQ ID NO:2w-l, wherein n is an integer between 1 and 52, as a 
hybridization probe, NOVX molecules can be isolated using standard hybridization and 
20 cloning techniques (e.g., as described in Sambrook, et al. 9 (eds.), MOLECULAR CLONING: A 
LABORATORY MANUAL 2 nd Ed., Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
NY, 1989; and Ausubel, et al.> (eds.), CURRENT PROTOCOLS IN MOLECULAR Biology, John 
Wiley & Sons, New York, NY, 1993.) 

A nucleic acid of the invention can be amplified using cDNA, mRNA or 
25 alternatively, genomic DNA, as a template with appropriate oligonucleotide primers 

according to standard PCR amplification techniques. The nucleic acid so amplified can be 
cloned into an appropriate vector and characterized by DNA sequence analysis. 
Furthermore, oligonucleotides corresponding to NOVX nucleotide sequences can be 
prepared by standard synthetic techniques, e.g. 9 using an automated DNA synthesizer. 
30 As used herein, the term "oligonucleotide" refers to a series of linked nucleotide residues. 
A short oligonucleotide sequence may be based on, or designed from, a genomic or cDNA 
sequence and is used to amplify, confirm, or reveal the presence of an identical, similar or 
complementary DNA or RNA in a particular cell or tissue. Oligonucleotides comprise a 
nucleic acid sequence having about 10 nt, 50 nt, or 100 nt in length, preferably about 15 nt 
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to 30 nt in length. In one embodiment of the invention, an oligonucleotide comprising a 
nucleic acid molecule less than 100 nt in length would further comprise at least 6 
contiguous nucleotides of SEQ ID NO:2«-l, wherein n is an integer between 1 and 52, or a 
complement thereof Oligonucleotides may be chemically synthesized and may also be 
5 used as probes. 

In another embodiment, an isolated nucleic acid molecule of the invention 
comprises a nucleic acid molecule that is a complement of the nucleotide sequence shown 
in SEQ ID NO:2«-l, wherein n is an integer between 1 and 52, or a portion of this 
nucleotide sequence (e.g., a fragment that can be used as a probe or primer or a fragment 

1 0 encoding a biologically-active portion of a NOVX polypeptide). A nucleic acid molecule 
that is complementary to the nucleotide sequence of SEQ ID NO:2n-l, wherein n is aii 
integer between 1 and 52, is one that is sufficiently complementary to the nucleotide 
sequence of SEQ ID NO:2n-l , wherein n is an integer between 1 and 52, that it can 
hydrogen bond with few or no mismatches to the nucleotide sequence shown in SEQ ID 

15 NO:2m-1, wherein n is an integer between 1 and 52, thereby forming a stable duplex. 

As used herein, the term "complementary" refers to Watson-Crick or Hoogsteen 
base pairing between nucleotides units of a nucleic acid molecule, and the term "binding" 
means the physical or chemical interaction between two polypeptides or compounds or 
associated polypeptides or compounds or combinations thereof. Binding includes ionic, 

20 non-ionic, van der Waals, hydrophobic interactions, and the like. A physical interaction 

can be either direct or indirect. Indirect interactions may be through or due to the effects of 
another polypeptide or compound. Direct binding refers to interactions that do not take 
place through, or due to, the effect of another polypeptide or compound, but instead are 
without other substantial chemical intermediates. 

25 A "fragment" provided herein is defined as a sequence of at least 6 (contiguous) 

nucleic acids or at least 4 (contiguous) amino acids, a length sufficient to allow for specific 
hybridization in the case of nucleic acids or for specific recognition of an epitope in the 
case of amino acids, and is at most some portion less than a full length sequence. 
Fragments may be derived from any contiguous portion of a nucleic acid or amino acid 

30 sequence of choice. 

A full-length NOVX clone is identified as containing an ATG translation start 
codon and an in-frame stop codon. Any disclosed NOVX nucleotide sequence lacking an 
ATG start codon therefore encodes a truncated C-tenninal fragment of the respective 
NOVX polypeptide, and requires that the corresponding full-length cDNA extend in the 5' 
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direction of the disclosed sequence. Any disclosed NOVX nucleotide sequence lacking an 
in-frame stop codon similarly encodes a truncated N-terminal fragment of the respective 
NOVX polypeptide, and requires that the corresponding full-length cDNA extend in the 3 9 
direction of the disclosed sequence. 
5 A "derivative" is a nucleic acid sequence or amino acid sequence formed from the 

native compounds either directly, by modification or partial substitution. An "analog" is a 
nucleic acid sequence or amino acid sequence that has a structure similar to, but not 
identical to, the native compound, e.g. they differs from it in respect to certain components 
or side chains. Analogs may be synthetic or derived from a different evolutionary origin 
10 and may have a similar or opposite metabolic activity compared to wild type. A 

"homolog" is a nucleic acid sequence or amino acid sequence of a particular gene that is 
derived from different species. 

Derivatives and analogs may be full length or other than full length. Derivatives or 
analogs of the nucleic acids or proteins of the invention include, but are not limited to, 
1 5 molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%, or 95% 
identity (with a preferred identity of 80-95%) over a nucleic acid or amino acid sequence of 
identical size or when compared to an aligned sequence in which the alignment is done by a 
computer homology program known in the art, or whose encoding nucleic acid is capable 
20 of hybridizing to the complement of a sequence encoding the proteins under stringent, 
moderately stringent, or low stringent conditions. See e.g. Ausubel, et al. 9 CURRENT 
Protocols IN Molecular Biology, John Wiley & Sons, New York, NY, 1993, and 
below. 

A homologous nucleic acid sequence" or "homologous amino acid sequence," or 
25 variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences include those 
sequences coding for isoforms of NOVX polypeptides. Isoforms can be expressed in 
different tissues of the same organism as a result of, for example, alternative splicing of 
RNA. Alternatively, isoforms can be encoded by different genes. In the invention, 
30 homologous nucleotide sequences include nucleotide sequences encoding for a NOVX 
polypeptide of species other than humans, including, but not limited to: vertebrates, and 
thus can include, e.g., frog, mouse, rat, rabbit, dog, cat cow, horse, and other organisms. 
Homologous nucleotide sequences also include, but are not limited to, naturally occurring 
allelic variations and mutations of the nucleotide sequences set forth herein. A homologous 

19 



BNSDOCID: <WO. 



030601 49A2„L> 



WO 03/060149 



PCT/US03/00252 



nucleotide sequence does not, however, include the exact nucleotide sequence encoding 
human NOVX protein. Homologous nucleic acid sequences include those nucleic acid 
sequences that encode conservative amino acid substitutions (see below) in SEQ ID 
NO:2n-l, wherein n is an integer between 1 and 52, as well as a polypeptide possessing 
5 NOVX biological activity. Various biological activities of the NOVX proteins are 
described below. 

A NOVX polypeptide is encoded by the open reading frame ("ORF") of a NOVX 
nucleic acid. An ORF corresponds to a nucleotide sequence that could potentially be 
translated into a polypeptide. A stretch of nucleic acids comprising an ORF is 

10 uninterrupted by a stop codon. An ORF that represents the coding sequence for a full 
protein begins with an ATG "start" codon and terminates with one of the three "stop" 
codons, namely, TAA, TAG, or TGA. For the purposes of this invention, an ORF may be 
any part of a coding sequence, with or without a start codon, a stop codon, or both. For an 
ORF to be considered as a good candidate for coding for a bona fide cellular protein, a 

1 5 minimum size requirement is often set, e.g, a stretch of DNA that would encode a protein 
of 50 amino acids or more. 

The nucleotide sequences determined from the cloning of the human NOVX genes 
allows for the generation of probes and primers designed for use in identifying and/or 
cloning NOVX homologues in other cell types, e.g. from other tissues, as well as NOVX 

20 homologues from other vertebrates. The probe/primer typically comprises substantially 
purified oligonucleotide. The oligonucleotide typically comprises a region of nucleotide 
sequence that hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 
200, 250, 300, 350 or 400 consecutive sense strand nucleotide sequence of SEQ ID 
NO:2w-l , wherein n is an integer between 1 and 52; or an anti-sense strand nucleotide 

25 sequence of SEQ ID NO:2n-l, wherein n is an integer between 1 and 52; or of a naturally 
occurring mutant of SEQ ID NO:2«-l, wherein n is an integer between 1 and 52. 
Probes based on the human NOVX nucleotide sequences can be used to detect transcripts 
or genomic sequences encoding the same or homologous proteins. In various embodiments, 
the probe has a detectable label attached, e.g. the label can be a radioisotope, a fluorescent 

30 compound, an enzyme, or an enzyme co-factor. Such probes can be used as a part of a 

diagnostic test kit for identifying cells or tissues which mis-express a NOVX protein, such 
as by measuring a level of a NOVX-encoding nucleic acid in a sample of cells from a 
subject e.g, 9 detecting NOVX mRNA levels or determining whether a genomic NOVX 
gene has been mutated or deleted. 

20 

BNSDOCID: <WO 030601 49A2 I. > 



WO 03/060149 PCT/US03/00252 



"A polypeptide having a biologically-active portion of a NOVX polypeptide" refers 
to polypeptides exhibiting activity similar, but not necessarily identical to, an activity of a 
polypeptide of the invention, including mature forms, as measured in a particular biological 
assay, with or without dose dependency. A nucleic acid fragment encoding a 
5 "biologically-active portion of NOVX" can be prepared by isolating a portion of SEQ ID 
NO:2n-l, wherein n is an integer between 1 and 52, that encodes a polypeptide having a 
NOVX biological activity (the biological activities of the NOVX proteins are described 
below), expressing the encoded portion of NOVX protein (e.g. 9 by recombinant expression 
in vitro) and assessing the activity of the encoded portion of NOVX. 

1 0 NOVX Nucleic Acid and Polypeptide Variants 

The invention further encompasses nucleic acid molecules that differ from the 
nucleotide sequences of SEQ ID NO:2n-l, wherein n is an integer between 1 and 52, due to 
degeneracy of the genetic code and thus encode the same NOVX proteins as that encoded 
by the nucleotide sequences of SEQ ID NO:2/z-l , wherein n is an integer between 1 and 52. 

15 In another embodiment, an isolated nucleic acid molecule of the invention has a nucleotide 
sequence encoding a protein having an amino acid sequence of SEQ ID NO:2ti, wherein n 
is an integer between 1 and 52. 

In addition to the human NOVX nucleotide sequences of SEQ ID NO:2«-l, wherein 
n is an integer between 1 and 52, it will be appreciated by those skilled in the art that DNA 

20 sequence polymorphisms that lead to changes in the amino acid sequences of the NOVX 
polypeptides may exist within a population (e.g., the human population). Such genetic 
polymorphism in the NOVX genes may exist among individuals within a population due to 
natural allelic variation. As used herein, the terms "gene" and "recombinant gene" refer to 
nucleic acid molecules comprising an open reading frame (ORF) encoding a NOVX 

25 protein, preferably a vertebrate NOVX protein. Such natural allelic variations can typically 
result in 1-5% variance in the nucleotide sequence of the NOVX genes. Any and all such 
nucleotide variations and resulting amino acid polymorphisms in the NOVX polypeptides, 
which are the result of natural allelic variation and that do not alter the functional activity 
of the NOVX polypeptides, are intended to be within the scope of the invention. 

30 Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 

thus that have a nucleotide sequence that differs from a human SEQ ID NO:2/i-l, wherein n 
is an integer between 1 and 52, are intended to be within the scope of the invention. 
Nucleic acid molecules corresponding to natural allelic variants and homologues of the 
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NOVX cDNAs of the invention can be isolated based on their homology to the human 
NOVX nucleic acids disclosed herein using the human cDNAs, or a portion thereof, as a 
hybridization probe according to standard hybridization techniques under stringent 
hybridization conditions. 

5 Accordingly, in another embodiment, an isolated nucleic acid molecule of the 

invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nucleotide sequence of SEQ ID NO:2w-l, wherein n 
is an integer between 1 and 52. In another embodiment, the nucleic acid is at least 10, 25, 
50, 100, 250, 500, 750, 1000, 1500, or 2000 or more nucleotides in length. In yet another 

10 embodiment, an isolated nucleic acid molecule of the invention hybridizes to the coding 
region. As used herein, the term "hybridizes under stringent conditions" is intended to 
describe conditions for hybridization and washing under which nucleotide sequences at 
least about 65% homologous to each other typically remain hybridized to each other. 

Homologs (z.e., nucleic acids encoding NOVX proteins derived from species other 

15 than human) or other related sequences (e.g. t paralogs) can be obtained by low, moderate or 
high stringency hybridization with all or a portion of the particular human sequence as a 
probe using methods well known in the art for nucleic acid hybridization and cloning. 
As used herein, the phrase "stringent hybridization conditions" refers to conditions under 
which a probe, primer or oligonucleotide will hybridize to its target sequence, but to no 

20 other sequences. Stringent conditions are sequence-dependent and will be different in 
different circumstances. Longer sequences hybridize specifically at higher temperatures 
than shorter sequences. Generally, stringent conditions are selected to be about 5 °C lower 
than the thermal melting point (Tm) for the specific sequence at a defined ionic strength 
and pH. The Tm is the temperature (under defined ionic strength, pH and nucleic acid 

25 concentration) at which 50% of the probes complementary to the target sequence hybridize 
to the target sequence at equilibrium. Since the target sequences are generally present at 
excess, at Tm, 50% of the probes are occupied at equilibrium. Typically, stringent 
conditions will be those in which the salt concentration is less than about 1.0 M sodium ion, 
typically about 0.01 to 1.0 M sodium ion (or other salts) at pH 7.0 to 8.3 and the 

30 temperature is at least about 30 °C for short probes, primers or oligonucleotides (e.g. 9 10 nt 
to 50 nt) and at least about 60 °C for longer probes, primers and oligonucleotides. 
Stringent conditions may also be achieved with the addition of destabilizing agents, such as 
formamide. 
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Stringent conditions are known to those skilled in the art and can be found in 
Ausubel, et aL, (eds.), CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, John Wiley & Sons, 
N.Y. (1989), 6.3.1-6.3.6. Preferably, the conditions are such that sequences at least about 
65%, 70%, 75%, 85%, 90%, 95%, 98%, or 99% homologous to each other typically remain 
5 hybridized to each other. A non-limiting example of stringent hybridization conditions are 
hybridization in a high salt buffer comprising 6X SSC, 50 mM Tris-HCl (pH 7.5), 1 mM 
EDTA, 0.02% PVP, 0.02% Ficoll, 0.02% BSA, and 500 mg/ml denatured salmon sperm 
DNA at 65°C, followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An 
isolated nucleic acid molecule of the invention that hybridizes under stringent conditions to 
10 a sequence of SEQ ID NO:2n-l, wherein n is an integer between 1 and 52, corresponds to a 
naturally-occurring nucleic acid molecule. As used herein, a "naturally-occumng" nucleic 
acid molecule refers to an RNA or DNA molecule having a nucleotide sequence that occurs 
in nature (e.g., encodes a natural protein). 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic 
1 5 acid molecule comprising the nucleotide sequence of SEQ ID NO:2n-l , wherein n is an 

integer between 1 and 52, or fragments, analogs or derivatives thereof, under conditions of 
moderate stringency is provided. A non-limiting example of moderate stringency 
hybridization conditions are hybridization in 6X SSC, 5X Reinhardt's solution, 0.5% SDS 
and 100 mg/ml denatured salmon sperm DNA at 55 °C, followed by one or more washes in 
20 IX SSC, 0.1% SDS at 37 °C. Other conditions of moderate stringency that may be used 
are well-known within the art. See, e.g, Ausubel, et aL (eds.), 1993, CURRENT PROTOCOLS 
IN MOLECULAR BIOLOGY, John Wiley & Sons, NY, and Krieger, 1990; GENE TRANSFER 
and Expression, A Laboratory Manual, Stockton Press, NY. 

In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid 
25 molecule comprising the nucleotide sequences of SEQ ID NO:2n-l , wherein n is an integer 
between 1 and 52, or fragments, analogs or derivatives thereof, under conditions of low 
stringency, is provided. A non-limiting example of low stringency hybridization conditions 
are hybridization in 35% formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 
0.02% PVP, 0.02% Ficoll, 0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% 
30 (wt/vol) dextran sulfate at 40°C, followed by one or more washes in 2X SSC, 25 mM 
Tris-HCl (pH 7.4), 5 mM EDTA, and 0.1% SDS at 50°C. Other conditions of low 
stringency that may be used aie well known in the art (e.g., as employed for cross-species 
hybridizations). See, e.g, Ausubel, et al. (eds.), 1993, CURRENT PROTOCOLS IN 
MOLECULARBlOLOGY, John Wiley & Sons, NY, and Kriegler, 1990, GENE TRANSFER AND 
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Expression, A Laboratory Manual, Stockton Press, NY; Shflo and Weinberg, 1981 . 
Proc Natl Acad Sci USA 78: 6789-6792. 

Conservative Mutations 

In addition to naturally-occurring allelic variants of NOVX sequences that may 
5 exist in the population, the skilled artisan will further appreciate that changes can be 

introduced by mutation into the nucleotide sequences of SEQ ID NO:2n-l , wherein n is an 
integer between 1 and 52, thereby leading to changes in the amino acid sequences of the 
encoded NOVX protein, without altering the functional ability of that NOVX protein. For 
example, nucleotide substitutions leading to amino acid substitutions at "non-essential" 

10 amino acid residues can be made in the sequence of SEQ ID NO:2w, wherein n is an integer 
between 1 and 52. A "non-essential" amino acid residue is a residue that can be altered 
from the wild-type sequences of the NOVX proteins without altering their biological 
activity, whereas an "essential" amino acid residue is required for such biological activity. 
For example, amino acid residues that are conserved among the NOVX proteins of the 

1 5 invention are predicted to be particularly non-amenable to alteration. Amino acids for 
which conservative substitutions can be made are well-known within the art. 

Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 
proteins that contain changes in amino acid residues that are not essential for activity. Such 
NOVX proteins differ in amino acid sequence from SEQ ID NO:2w-l, wherein n is an 

20 integer between 1 and 52, yet retain biological activity. In one embodiment, the isolated 
nucleic acid molecule comprises a nucleotide sequence encoding a protein, wherein the 
protein comprises an amino acid sequence at least about 40% homologous to the amino 
acid sequences of SEQ ID NO:2/i, wherein n is an integer between 1 and 52. Preferably, 
the protein encoded by the nucleic acid molecule is at least about 60% homologous to SEQ 

25 ID NO:2w, wherein n is an integer between 1 and 52; more preferably at least about 70% 
homologous to SEQ ID NO:2«, wherein n is an integer between 1 and 52; still more 
preferably at least about 80% homologous to SEQ ID NO:2w, wherein n is an integer 
between 1 and 52; even more preferably at least about 90% homologous to SEQ ID NO:2«, 
wherein n is an integer between 1 and 52; and most preferably at least about 95% 

30 homologous to SEQ ID NO:2n, wherein n is an integer between 1 and 52. 

An isolated nucleic acid molecule encoding a NOVX protein homologous to the 
protein of SEQ ED NO:2w, wherein n is an integer between 1 and 52, can be created by 
introducing one or more nucleotide substitutions, additions or deletions into the nucleotide 

24 

030601 49A2.L> 



WO (13/060149 PCT/US03/00252 



sequence of SEQ ID NO:2w-l, wherein n is an integer between 1 and 52, such that one or 
more amino acid substitutions, additions or deletions are introduced into the encoded 
protein. 

Mutations can be introduced any one of SEQ ID NO:2/?-l, wherein n is an integer 
5 between 1 and 52, by standard techniques, such as site-directed mutagenesis and 

PCR-mediated mutagenesis. Preferably, conservative amino acid substitutions are made at 
one or more predicted, non-essential amino acid residues. A "conservative amino acid 
substitution" is one in which the amino acid residue is replaced with an amino acid residue 
having a similar side chain. Families of amino acid residues having similar side chains 

10 have been defined within the art These families include amino acids with basic side chains 
i^ g > lysine, arginine, histidine), acidic side chains (e.g., aspartic acid, glutamic acid), 
uncharged polar side chains (e.g., glycine, asparagine, glutamine, serine, threonine, 
tyrosine, cysteine), nonpolar side chains (e.g. 9 alanine, valine, leucine, isoleucine, proline, 
phenylalanine, methionine, tryptophan), beta-branched side chains (e.g., threonine, valine, 

15 isoleucine) and aromatic side chains (e.g. 9 tyrosine, phenylalanine, tryptophan, histidine). 
Thus, a predicted non-essential amino acid residue in the NOVX protein is replaced with 
another amino acid residue from the same side chain family. Alternatively, in another 
embodiment, mutations can be introduced randomly along all or part of a NOVX coding 
sequence, such as by saturation mutagenesis, and the resultant mutants can be screened for 

20 NOVX biological activity to identity mutants that retain activity. Following mutagenesis 
of a nucleic acid of SEQ ID NO:2w-l, wherein n is an integer between 1 and 52, the 
encoded protein can be expressed by any recombinant technology known in the art and the 
activity of the protein can be determined. 

The relatedness of amino acid families may also be determined based on side chaip 

25 interactions. Substituted amino acids may be fully conserved "strong" residues or fully 
conserved "weak" residues. The "strong" group of conserved amino acid residues may be 
any one of the following groups: STA, NEQK, NHQK, NDEQ, QHRK, MILV, MHJF, HY, 
FYW, wherein the single letter amino acid codes are grouped by those amino acids that 
may be substituted for each other. Likewise, the "weak" group of conserved residues may 

30 be any one of the following: CSA, ATV, SAG, STNK, STPA, SGND, SNDEQK, 

NDEQHK, NEQHRK, HFY, wherein the letters within each group represent the single 
letter amino acid code. 

In one embodiment, a mutant NOVX protein can be assayed for (i) the ability to 
form proteimprotein interactions with other NOVX proteins, other cell-surface proteins, or 
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biologically-active portions thereof, (it) complex formation between a mutant NOVX 
protein and a NOVX ligand; or (Hi) the ability of a mutant NOVX protein to bind to an 
intracellular target protein or biologically-active portion thereof; (e.g. avidin proteins). 
In yet another embodiment, a mutant NOVX protein can be assayed for the ability to 
5 , regulate a specific biological function (e.g, regulation of insulin release). 

Interfering RNA 

In one aspect of the invention, NOVX gene expression can be attenuated by RNA 
interference. One approach well-known in the art is short interfering RNA (siRNA) 
mediated gene silencing where expression products of a NOVX gene are targeted by 

10 specific double stranded NOVX derived siRNA nucleotide sequences that are 

complementary to at least a 19-25 nt long segment of the NOVX gene transcript, including 
the 5' untranslated (UT) region, the ORF, or the 3' UT region. See, e.g., PCT applications 
WOOO/44895, W099/32619, WO01/75164, WO01/92513, WO 01/29058, WO01/89304, 
WO02/16620, and WO02/29858, each incorporated by reference herein in their entirety. 

1 5 Targeted genes can be a NOVX gene, or an upstream or downstream modulator of the 
NOVX gene. Nonlimiting examples of upstream or downstream modulators of a NOVX 
gene include, e.g., a transcription factor that binds the NOVX gene promoter, a kinase or 
phosphatase that interacts with a NOVX polypeptide, and polypeptides involved in a 
NOVX regulatory pathway. 

20 According to the methods of the present invention, NOVX gene expression is 

silenced using short interfering RNA. A NOVX polynucleotide according to the invention 
includes a siRNA polynucleotide. Such a NOVX siRNA can be obtained using a NOVX 
polynucleotide sequence, for example, by processing the NOVX ribopolynucleotide 
sequence in a cell-free system, such as but not limited to a Drosophila extract, or by 

25 transcription of recombinant double stranded NOVX RNA or by chemical synthesis of 
nucleotide sequences homologous to a NOVX sequence. See, e.g., Tuschl, Zamore, 
Lehmann, Bartel and Sharp (1999), Genes & Dev. 13: 3191-3197, incorporated herein by 
reference in its entirety. When synthesized, a typical 0.2 micromolar-scale RNA synthesis 
provides about 1 milligram of siRNA, which is sufficient for 1000 transfection experiments 

30 using a 24-well tissue culture plate format. 

The most efficient silencing is generally observed with siRNA duplexes composed 
of a 21-nt sense strand and a 21-nt antisense strand, paired in a manner to have a 2-nt 
3* overhang. The sequence of the 2-nt 3 f overhang makes an additional small contribution 

26 

BNSDOCID: <WO 03060149A2 I _> 



WO 03/060149 



PCT/US03/00252 



to the specificity of siRNA target recognition. The contribution to specificity is localized to 
the unpaired nucleotide adjacent to the first paired bases. In one embodiment, the 
nucleotides in the 3' overhang are ribonucleotides. In an alternative embodiment, the 
nucleotides in the 3' overhang are deoxyribonucleotides. Using 2-deoxyribonucleotides in 

^5 the 3' overhangs is as efficient as using ribonucleotides, but deoxyribonucleotides are often 
cheaper to synthesize and are most likely more nuclease resistant. 

A contemplated recombinant expression vector of the invention comprises a NOVX 
DNA molecule cloned into an expression vector comprising operatively-linked regulatory 
sequences flanking the NOVX sequence in a manner that allows for expression (by 

10 transcription of the DNA molecule) of both strands. An RNA molecule that is antisense to 
NOVX mRNA is transcribed by a first promoter (e.g. 9 a promoter sequence 3 ? of the cloned 
DNA) and an RNA molecule that is the sense strand for the NOVX mRNA is transcribed 
by a second promoter (eg., a promoter sequence 5' of the cloned DNA). The sense and 
antisense strands may hybridize in vivo to generate siRNA constructs for silencing of the 

1 5 NOVX gene. Alternatively, two constructs can be utilized to create the sense and 

anti-sense strands of a siRNA construct Finally, cloned DNA can encode a construct 
having secondary structure, wherein a single transcript has both the sense and 
complementary antisense sequences from the target gene or genes. In an example of this 
embodiment, a hairpin RNAi product is homologous to all or a portion of the target gene. 

20 In another example, a hairpin RNAi product is a siRNA. The regulatory sequences 
flanking the NOVX sequence may be identical or may be different, such that their 
expression may be modulated independently, or in a temporal or spatial maimer. 

In a specific embodiment, siRNAs are transcribed intracellularly by cloning the 
NOVX gene templates into a vector containing, e.g., a RNA pol HI transcription unit from 

25 the smaller nuclear RNA (snRNA) U6 or the human RNase P RNA HI . One example of a 
vector system is the GeneSuppressor™ RNA Interference kit (commercially available from 
Imgenex). The U6 and HI promoters are members of the type HI class of Pol III promoters. 
The +1 nucleotide of the U6-like promoters is always guanosine, whereas the +1 for HI 
promoters is adenosine. The termination signal for these promoters is defined by five 

30 consecutive thymidines. The transcript is typically cleaved after the second uridine. 

Cleavage at this position generates a 3 1 UU overhang in the expressed siRNA, which is 
similar to the 3' overhangs of synthetic siRNAs. Any sequence less than 400 nucleotides in 
length can be transcribed by these promoter, therefore they are ideally suited for the 
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expression of around 21 -nucleotide siKNAs in, e.g., an approximately 50-nucleotide RNA 
stem-loop transcript. 

A siRNA vector appears to have an advantage over synthetic siRNAs where long 
term knock-down of expression is desired. Cells transfected with a siRNA expression 
5 vector would experience steady, long-term mRNA inhibition. In contrast, cells transfected 
with exogenous synthetic siRNAs typically recover from mRNA suppression within seven 
days or ten rounds of cell division. The long-term gene silencing ability of siRNA 
expression vectors may provide for applications in gene therapy. 

In general, siRNAs are chopped from longer dsRNA by an ATP-dependent 
10 ribonuclease called DICER. DICER is a member of the RNase m family of 

double-stranded RNA-specific endonucleases. The siRNAs assemble with cellular proteins 
into an endonuclease complex. In vitro studies in Drosophila suggest that the 
siRNAs/protein complex (siRNP) is then transferred to a second enzyme complex, called 
an RNA-induced silencing complex (RISC), which contains an endoribonuclease that is 
1 5 distinct from DICER. RISC uses the sequence encoded by the antisense siRNA strand to 
find and destroy mRNAs of complementary sequence. The siRNA thus acts as a guide, 
restricting the ribonuclease to cleave only mRNAs complementary to one of the two siRNA 
strands. 

A NOVX mRNA region to be targeted by siRNA is generally selected from a 
20 desired NOVX sequence beginning 50 tolOO nt downstream of the start codon. 

Alternatively, 5' or 3 1 UTRs and regions nearby the start codon can be used but are 
generally avoided, as these may be richer in regulatory protein binding sites. UTR-binding 
proteins and/or translation initiation complexes may interfere with binding of the siRNP or 
RISC endonuclease complex. An initial BLAST homology search for the selected siRNA 
25 sequence is done against an available nucleotide sequence library to ensure that only one 
gene is targeted. Specificity of target recognition by siRNA duplexes indicate that a single 
point mutation located in the paired region of an siRNA duplex is sufficient to abolish 
target mRNA degradation. See, Elbashir et al. 2001 EMBO J. 20(23):6877-88. Hence, 
consideration should be taken to accommodate SNPs, polymorphisms, allelic variants or 
30 species-specific variations when targeting a desired gene. 

In one embodiment, a complete NOVX siRNA experiment includes the proper 
negative control. A negative control siRNA generally has the same nucleotide composition 
as the NOVX siRNA but lack significant sequence homology to the genome. Typically, 
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one would scramble the nucleotide sequence of the NOVX siKNA and do a homology 
search to make sure it lacks homology to any other gene. 

Two independent NOVX siRNA duplexes can be used to knock-down a target 
NOVX gene. This helps to control for specificity of the silencing effect. In addition, 
5 expression of two independent genes can be simultaneously knocked down by using equal 
concentrations of different NOVX siRNA duplexes, a NOVX siRNA and an siRNA 
for a regulator of a NOVX gene or polypeptide. Availability of siRNA-associating proteins 
is believed to be more limiting than target mRNA accessibility. 

A targeted NOVX region is typically a sequence of two adenines (AA) and two 

10 thymidines (TT) divided by a spacer region of nineteen (N19) residues (e.g. 9 AA(N19)TT). 
A desirable spacer region has a G/C-content of approximately 30% to 70%, and more 
preferably of about 50%. If the sequence AA(N19)TT is not present in the target sequence, 
an alternative target region would be AA(N21). The sequence of the NOVX sense siRNA 
corresponds to (N19)TT or N21, respectively. In the latter case, conversion of the 3 f end of 

1 5 the sense siRNA to TT can be performed if such a sequence does not naturally occur in the 
NOVX polynucleotide. The rationale for this sequence conversion is to generate a 
symmetric duplex with respect to the sequence composition of the sense and antisense 3 1 
overhangs. Symmetric 3* overhangs may help to ensure that the siRNPs are formed with 
approximately equal ratios of sense and antisense target RNA-cleaving siRNPs. See, e.g. 9 

20 Elbashir, Lendeckel and Tuschl (2001). Genes & Dev. 15:1 88-200, incorporated by 

reference herein in its entirely. The modification of the overhang of the sense sequence of 
the siRNA duplex is not expected to affect targeted mRNA recognition, as the antisense 
siRNA strand guides target recognition. 

Alternatively, if the NOVX target mRNA does not contain a suitable AA(N21) 

25 sequence, one may search for the sequence NA(N21). Further, the sequence of the sense 
strand and antisense strand may still be synthesized as 5' (N19)TT, as it is believed that the 
sequence of the 3-most nucleotide of the antisense siRNA does not contribute to 
specificity. Unlike antisense or ribozyme technology, the secondary structure of the target 
mRNA does not appear to have a strong effect on silencing. See, Harborth, et al. (2001) J. 

30 Cell Science 1 14: 4557-4565, incorporated by reference in its entirety. 

Transfection of NOVX siRNA duplexes can be achieved using standard nucleic 
acid transfection methods, for example, OLIGOFECTAMINE Reagent (commercially 
available from Invitrogen). An assay for NOVX gene silencing is generally performed 
approximately 2 days after transfection. No NOVX gene silencing has been observed in 

29 



BNSDOCID: <W<D 



030601 49A2_L> 



WO 03/060149 



PCTAJS03/00252 



tbe absence of transfection reagent, allowing for a comparative analysis of the wild-type 
and silenced NOVX phenotypes. In a specific embodiment, for one well of a 24-well plate, 
approximately 0.84 \ig of the siRNA duplex is generally sufficient. Cells are typically 
seeded the previous day, and are transfected at about 50% confluence. The choice of cell 
5 culture media and conditions are routine to those of skill in the art, and will vary with the 
choice of cell type. The efficiency of transfection may depend on the cell type, but also on 
the passage number and the confluency of the cells. The time and the manner of formation 
of siRNA-liposome complexes (e.g. inversion versus vortexing) are also critical. Low 
transfection efficiencies are the most frequent cause of unsuccessful NOVX silencing. The 
1 0 efficiency of transfection needs to be carefully examined for each new cell line to be used. 
Preferred cell are derived from a mammal, more preferably from a rodent such as a rat or 
mouse, and most preferably from a human. Where used for therapeutic treatment, the cells 
are preferentially autologous, although non-autologous cell sources are also contemplated 
as within the scope of the present invention. 
1 5 For a control experiment, transfection of 0.84 ng single-stranded sense NOVX 

siRNA will have no effect on NOVX silencing, and 0.84 fig antisense siRNA has a weak 
silencing effect when compared to 0.84 \xg of duplex siRNAs. Control experiments again 
allow for a comparative analysis of the wild-type and silenced NOVX phenotypes. To 
control for transfection efficiency, targeting of common proteins is typically performed, for 
20 example targeting of lamin A/C or transfection of a CMV-driven EGFP-expression plasmid 
(e.g. commercially available from Clontech). In the above example, a determination of the 
fraction of lamin A/C knockdown in cells is determined the next day by such techniques as 
immunofluorescence, Western blot, Northern blot or other similar assays for protein 
expression or gene expression. Lamin A/C monoclonal antibodies may be obtained from 
25 Santa Cruz Biotechnology. 

Depending on the abundance and the half life (or turnover) of the targeted NOVX 
polynucleotide in a cell, a knock-down phenotype may become apparent after 1 to 3 days, 
or even later. In cases where no NOVX knock-down phenotype is observed, depletion of 
the NOVX polynucleotide may be observed by immunofluorescence or Western blotting. 
30 If the NOVX polynucleotide is still abundant after 3 days, cells need to be split and 

transferred to a fresh 24-well plate for re-transfection. If no knock-down of the targeted 
protein is observed, it may be desirable to analyze whether the target mRNA (NOVX or a 
NOVX upstream or downstream gene) was effectively destroyed by the transfected siKNA 
duplex. Two days after transfection, total RNA is prepared, reverse transcribed using a 
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target-specific primer, and PCR-amplified with a primer pair covering at least one 
exon-exon junction in order to control for amplification of pre-mRNAs. RT/PCR of a 
non-targeted mRNA is also needed as control. Effective depletion of the mRNA yet 
undetectable reduction of target protein may indicate that a large reservoir of stable NOVX 
5 protein may exist in the cell. Multiple transfection in sufficiently long intervals may be 
necessary until the target protein is finally depleted to a point where a phenotype may 
become apparent If multiple transfection steps are required, cells are split 2 to 3 days after 
transfection. The cells may be transfected immediately after splitting. 

An inventive therapeutic method of the invention contemplates administering a 

1 0 NOVX siRNA construct as therapy to compensate for increased or aberrant NOVX 
expression or activity. The NOVX ribopolynucleotide is obtained and processed into 
siRNA fragments, or a NOVX siRNA is synthesized, as described above. The NOVX 
siRNA is administered to cells or tissues using known nucleic acid transfection techniques, 
as described above. A NOVX siRNA specific for a NOVX gene will decrease or 

1 5 knockdown NOVX transcription products, which will lead to reduced NOVX polypeptide 
production, resulting in reduced NOVX polypeptide activity in the cells or tissues. 
The present invention also encompasses a method of treating a disease or condition 
associated with the presence of a NOVX protein in an individual comprising administering 
to the individual an RNAi construct that targets the mRNA of the protein (the mRNA that 

20 encodes the protein) for degradation. A specific RNAi construct includes a siRNA or a 
double stranded gene transcript that is processed into siRNAs. Upon treatment, the target 
protein is not produced or is not produced to the extent it would be in the absence of the 
treatment. 

Where the NOVX gene function is not correlated with a known phenotype, a 
25 control sample of cells or tissues from healthy individuals provides a reference standard for 
determining NOVX expression levels. Expression levels are detected using the assays 
described, e.g. 9 RT-PCR, Northern blotting, Western blotting, ELISA, and the like. A 
subject sample of cells or tissues is taken from a mammal, preferably a human subject, 
suffering from a disease state. The NOVX ribopolynucleotide is used to produce siRNA 
30 constructs, that are specific for the NOVX gene product. These cells or tissues aie treated 
by administering NOVX siRNA 9 s to the cells or tissues by methods described for the 
transfection of nucleic acids into a cell or tissue, and a change in NOVX polypeptide or 
polynucleotide expression is observed in the subject sample relative to the control sample, 
using the assays described. This NOVX gene knockdown approach provides a rapid 
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method for determination of a NOVX minus (NOVXT) phenotype in the treated subject 
sample. The NOVX" phenotype observed in the treated subject sample thus serves as a 
marker for monitoring the course of a disease state during treatment. 

In specific embodiments, a NOVX siRNA is used in therapy. Methods for the 
5 generation and use of a NOVX siRNA are known to those skilled in the art. Example 
techniques are provided below. 

Production of RNAs 

Sense RNA (ssRNA) and antisense RNA (asRNA) of NOVX are produced using 
known methods such as transcription in RNA expression vectors. In the initial 

10 experiments, the sense and antisense RNA are about 500 bases in length each. The 

produced ssRNA and asRNA (0.5 pM) in 10 mM Tris-HCl (pH 7.5) with 20 mM NaCl 
were heated to 95° C for 1 min then cooled and annealed at room temperature for 12 to 16 
h. The RNAs are precipitated and resuspended in lysis buffer (below). To monitor 
annealing, RNAs are electrophoresed in a 2% agarose gel in TBE buffer and stained with 

15 ethidium bromide. See, e.g., Sambrook et aL, Molecular Cloning. Cold Spring Harbor 
Laboratory Press, Plainview, N.Y. (1989). 

* Lysate Preparation 

Untreated rabbit reticulocyte lysate (Ambion) are assembled according to the 
manufacturer's directions. dsRNA is incubated in the lysate at 30° C for 10 min prior to the 

20 addition of mRNAs. Then NOVX mRNAs are added and the incubation continued for an 
additional 60 min. The molar ratio of double stranded RNA and mRNA is about 200: 1. 
The NOVX mRNA is radiolabeled (using known techniques) and its stability is monitored 
by gel electrophoresis. 

In a parallel experiment made with the same conditions, the double stranded RNA is 

25 internally radiolabeled with a 32 P-ATP. Reactions are stopped by the addition of 2 X 

proteinase K buffer and deproteinized as described previously (Tuschl et aL 9 Genes Dev., 
13:3191-3197 (1999)). Products are analyzed by electrophoresis in 15% or 18% 
polyacrylamide sequencing gels using appropriate RNA standards. By monitoring the gels 
for radioactivity, the natural production of 10 to 25 nt RNAs from the double stranded 

3 0 RNA can be determined . 
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The band of double stranded RNA, about 21-23 bps, is eluded. The efficacy of 
these 21-23 mers for suppressing NOVX transcription is assayed in vitro using the same 
rabbit reticulocyte assay described above using 50 nanomolar of double stranded 21-23 mer 
for each assay. The sequence of these 21-23 mers is then determined using standard 
5 nucleic acid sequencing techniques. 

RNA Preparation 

21 nt RNAs, based on the sequence determined above, are chemically synthesized 
using Expedite RNA phosphoramidites and thymidine phosphoramidite (Proligo, 
Germany). Synthetic oligonucleotides are deprotected and gel-purified (Elbashir, 
10 Lendeckel, & TuscM, Genes & Dev. 15, 188-200 (2001)), followed by Sep-Pak C18 
cartridge (Waters, Milford, Mass., USA) purification (Tuschl, et al., Biochemistry, 
32:11658-11668 (1993)). 

These RNAs (20 jaM) single strands are incubated in annealing buffer (100 mM 
potassium acetate, 30 mM HEPES-KOH at pH 7.4, 2 mM magnesium acetate) for 1 min at 
15 90° C followed by 1 h at 37° C. 

Cell Culture 

A cell culture known in the art to regularly express NOVX is propagated using 
standard conditions. 24 hours before transfection, at approx. 80% confluency, the cells are 
trypsinized and diluted 1:5 with fresh medium without antibiotics (1-3 X 105 cells/ml) and 

20 transferred to 24-well plates (500 ml/well). Transfection is performed using a 

commercially available lipofection kit and NOVX expression is monitored using standard 
techniques with positive and negative control. A positive control is cells that naturally 
express NOVX while a negative control is cells that do not express NOVX. Base-paired 21 
and 22 nt siRNAs with overhanging 3* ends mediate efficient sequence-specific mRNA 

25 degradation in lysates and in cell culture. Different concentrations of siRNAs are used. An 
efficient concentration for suppression in vitro in mammalian culture is between 25 nM to 
100 nM final concentration. This indicates that siRNAs are effective at concentrations that 
are several orders of magnitude below the concentrations applied in conventional antisense 
or ribozyme gene targeting experiments. 

30 The above method provides a way both for the deduction of NOVX siRNA 

sequence and the use of such siRNA for in vitro suppression. In vivo suppression may be 
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performed using the same siRNA using well known in vivo transfection or gene therapy 
transfection techniques. 

Antisense Nucleic Acids 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
5 that are hybridizable to or complementary to the nucleic acid molecule comprising the 
nucleotide sequence of SEQ ID NO:2n-l, wherein n is an integer between 1 and 52, or 
fragments, analogs or derivatives thereof. An "antisense" nucleic acid comprises a 
nucleotide sequence that is complementary to a "sense" nucleic acid encoding a protein 
(e.g., complementary to the coding strand of a double-stranded cDNA molecule or 

1 0 complementary to an mRNA sequence). In specific aspects, antisense nucleic acid 

molecules are provided that comprise a sequence complementary to at least about 10, 25, 
50, 100, 250 or 500 nucleotides or an entire NOVX coding strand, or to only a portion 
thereof. Nucleic acid molecules encoding fragments, homologs, derivatives and analogs of 
a NOVX protein of SEQ ID NO:2rc, wherein n is an integer between 1 and 52, or antisense 

1 5 nucleic acids complementary to a NOVX nucleic acid sequence of SEQ ID NO:2rc~l, 
wherein n is an integer between 1 and 52, -are additionally provided. 

In one embodiment, an antisense nucleic acid molecule is antisense to a "coding 
region" of the coding strand of a nucleotide sequence encoding a NOVX protein. The tenn 
"coding region" refers to the region of the nucleotide sequence comprising codons which 

20 are translated into amino acid residues. In another embodiment, the antisense nucleic acid 
molecule is antisense to a "noncoding region" of the coding strand of a nucleotide sequence 
encoding the NOVX protein. The term "noncoding region" refers to 5 f and 3 1 sequences 
which flank the coding region that are not translated into amino acids (Le., also referred to 
as 5' and 3* untranslated regions). 

25 Given the coding strand sequences encoding the NOVX protein disclosed herein, 

antisense nucleic acids of the invention can be designed according to the rules of Watson 
and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule can be 
complementary to the entire coding region of NOVX mRNA, but more preferably is an 
oligonucleotide that is antisense to only a portion of the coding or noncoding region of 

30 NOVX mRNA. For example, the antisense oligonucleotide can be complementary to the 
region surrounding the translation start site of NOVX mRNA. An antisense 
oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 
nucleotides in length. An antisense nucleic acid of the invention can be constructed using 
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chemical synthesis or enzymatic ligation reactions using procedures known in the art. For 
example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can be chemically 
synthesized using naturally-occurring nucleotides or variously modified nucleotides 
designed to increase the biological stability of the molecules or to increase the physical 

5 stability of the duplex formed between the antisense and sense nucleic acids (e.g., 
phosphorothioate derivatives and acridine substituted nucleotides can be used). 
Examples of modified nucleotides that can be used to generate the antisense nucleic acid 
include: 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine, 
xanthine, 4-acetylcytosine, 5-carboxymethylaminomethyl-2-thiouridine, 

1 0 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyluracil, dihydrouracil, 
beta-D-galactosylqueosine, inosine, N6-isopentenyladenine, 1-methylguanine, 

1- methylinosine, 2,2-dimethylguanine, 2-methyladenine, 2-methylguanine, 
5-methoxyuracil, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-methylguanine, 
5-methylaminomethyluracil, 5-methoxyaminomethyl-2-ttiiouracil, 2-thiouracil, 

1 5 4-thiouracil, beta-D-mannosylqueosine, 5-methoxycarboxymethyluracil, 

2- methylthio-N64sopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, 
pseudouracil, queosine, 2-thiocytosine, 5-methyl-2-ttaouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2"Cafboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, 
20 the antisense nucleic acid can be produced biologically using an expression vector into 

which a nucleic acid has been subcloned in an antisense orientation (i.e., KNA transcribed 
from the inserted nucleic acid will be of an antisense orientation to a target nucleic acid of 
interest, described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 

25 subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a NOVX protein to thereby inhibit expression of the protein (e.g, 
by inhibiting transcription and/or translation). The hybridization can be by conventional 
nucleotide complementarity to form a stable duplex, or, for example, in the case of an 
antisense nucleic acid molecule that binds to DNA duplexes, through specific interactions 

30 in the major groove of the double helix. An example of a route of administration of 

antisense nucleic acid molecules of the invention includes direct injection at a tissue site. 
Alternatively, antisense nucleic acid molecules can be modified to target selected cells and 
then administered systemically. For example, for systemic administration, antisense 
molecules can be modified such that they specifically bind to receptors or antigens 
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expressed on a selected cell surface (e.g, by linking the antisense nucleic acid molecules to 
peptides or antibodies that bind to cell surface receptors or antigens). The antisense nucleic 
acid molecules can also be delivered to cells using the vectors described herein. To achieve 
sufficient nucleic acid molecules, vector constructs in which the antisense nucleic acid 
5 molecule is placed under the control of a strong pol H or pol m promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is 
an a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 
double-stranded hybrids with complementary RNA in which, contrary to the usual 0-units, 
the strands run parallel to each other. See, e.g., Gaultier, et al., 1987. Nucl. Acids Res. 15: 
10 6625-6641. The antisense nucleic acid molecule can also comprise a 

2'-o-methylribonucleotide (See, e.g., Inoue, et al. 1987. Nucl Acids Res. 15: 6131-6148) or 
a chimeric RNA-DNA analogue (See, e.g., Inoue, etal, 1987. FEBSLett. 215: 327-330. 

Ribozymes and PNA Moieties 

Nucleic acid modifications include, by way of non-limiting example, modified 

15 bases, and nucleic acids whose sugar phosphate backbones are modified or derivatized. 
These modifications are carried out at least in part to enhance the chemical stability of the 
modified nucleic acid, such that they may be used, for example, as antisense binding 
nucleic acids in therapeutic applications in a subject. 

In one embodiment, an antisense nucleic acid of the invention is a ribozyme. 

20 Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 
complementary region. Thus, ribozymes (e.g., hammerhead ribozymes as described in 
Haselhoff and Gerlach 1988. Nature 334: 585-591) can be used to catalytically cleave 
NOVX mRNA transcripts to thereby inhibit translation of NOVX mRNA. A ribozyme 

25 having specificity for a NOVX-encoding nucleic acid can be designed based upon the 

nucleotide sequence of a NOVX cDNA disclosed herein (i.e., SEQ ID NO:2n-l, wherein n 
is an integer between 1 and 52). For example, a derivative of a Tetrahymena L-19 IVS 
RNA can be constructed in which the nucleotide sequence of the active site is 
complementary to the nucleotide sequence to be cleaved in a NOVX-encoding mRNA. 

30 See, e.g., U.S. Patent 4,987,071 to Cech, et al. and U.S. Patent 5,1 16,742 to Cech, et al. 
NOVX mRNA can also be used to select a catalytic RNA having a specific ribonuclease 



36 



BNSDOCID: <WO 03060 149A2J_> 



WO 03/060149 



PCT/US03/00252 



activity from a pool of RNA molecules. See, e.g. 9 Bartel et aL 9 (1993) Science 
261:1411-1418. 

Alternatively, NOVX gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of the NOVX nucleic acid (e.g 9 the 
5 NOVX promoter and/or enhancers) to form triple helical structures that prevent 

transcription of the NOVX gene in target cells. See, e.g., Helene, 1991. Anticancer Drug 
Des. 6: 569-84; Helene, et ah 1992. Ann. N.Y. Acad. Sci. 660: 27-36; Maher, 1992. 
Bioassays 14: 807-15. 

In various embodiments, the NOVX nucleic acids can be modified at the base 

1 0 moiety, sugar moiety or phosphate backbone to improve, e.g. , the stability, hybridization, 
or solubility of the molecule. For example, the deoxyribose phosphate backbone of the 
nucleic acids can be modified to generate peptide nucleic acids. See, e.g., Hyrup, et al. 9 
1996. BioorgMed Chem 4: 5-23. As used herein, the terms "peptide nucleic acids" or 
"PNAs" refer to nucleic acid mimics (e.g. 9 DNA mimics) in which the deoxyribose 

1 5 phosphate backbone is replaced by a pseudopeptide backbone and only the four natural 

nucleotide bases are retained. The neutral backbone of PNAs has been shown to allow for 
specific hybridization to DNA and RNA under conditions of low ionic strength. The 
synthesis of PNA oligomer can be performed using standard solid phase peptide synthesis 
protocols as described in Hyrup, et aL 9 1996. supra; Perry-O'Keefe, et al. 9 1996. Proc. Natl 

20 Acad. Sci. USA 93: 14670-14675. 

PNAs of NOVX can be used in therapeutic and diagnostic applications. For 
example, PNAs can be used as antisense or antigene agents for sequence-specific 
modulation of gene expression by, e.g. 9 inducing transcription or translation arrest or 
inhibiting replication. PNAs of NOVX can also be used, for example, in the analysis of 

25 single base pair mutations in a gene (e.g. 9 PNA directed PCR clamping; as artificial 

restriction enzymes when used in combination with other enzymes, e.g. 9 Si nucleases (See, 
Hyrup, et ah, I996^upra); or as probes or primers for DNA sequence and hybridization 
(See, Hyrup, et al 9 1996, supra; Perry-O'Keefe, et al, 1996. supra). 

In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their 

30 stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the art. For example, PNA-DNA chimeras of NOVX can be generated 
that may combine the advantageous properties of PNA and DNA. Such chimeras allow 
DNA recognition enzymes (e.g. 9 RNase H and DNA polymerases) to interact with the DNA 
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portion while the PNA portion would provide high binding affinity and specificity. 
PNA-DNA chimeras can he linked using linkers of appropriate lengths selected in terms of 
base stacking, number of bonds between the nucleotide bases, and orientation (see, Hyrup, 
et al., 1996. supra). The synthesis of PNA-DNA chimeras can be performed as described 
5 in Hyrup, et al, 1 996. supra and Finn, et al, 1 996. Nucl Acids Res 24: 3357-3363 . For 
example, a DNA chain can be synthesized on a solid support using standard 
phosphoramidite coupling chemistry, and modified nucleoside analogs, e.g, 
S'-C^methoxytrity^amino-S'-deoxy-thymidine phosphoramidite, can be used between the 
PNA and the 5* end of DNA. See, e.g., Mag, et al, 1989. Nucl Acid Res 17: 5973-5988. 

10 PNA monomers are then coupled in a stepwise manner to produce a chimeric molecule 
with a 5' PNA segment and a 3' DNA segment. See, e.g., Finn, et al. y 1996. supra. 
Alternatively, chimeric molecules can be synthesized with a 5* DNA segment and a 3* PNA 
segment. See, eg., Petersen, etal, \915.Bioorg. Med. Chem. Lett. 5: 1119-11124. 

In other embodiments, the oligonucleotide may include other appended groups such 

15 as peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport 

across the cell membrane (see, e.g. y Letsinger, et al, 1989. Prbc. Natl. Acad. Sci. U.SjL. 86: 
6553-6556; Lemaitre, et al., 1987. Proc. Natl Acad. Sci. 84: 648-652; PCT Publication No. 
WO88/09810) or the blood-brain barrier (see, e.g., PCT Publication No. WO 89/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents 

20 (see, e.g, Krol, et al, 1988. BioTechniques 6:958-976) or intercalating agents (see, e.g. 9 

Zon, 1988. Pharm. Res. 5: 539-549). To this end, the oligonucleotide may be conjugated to 
another molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport 
agent, a hybridization-triggered cleavage agent, and the like. 

NOVX Polypeptides 

25 A polypeptide according to the invention includes a polypeptide including the 

amino acid sequence of NOVX polypeptides whose sequences are provided in any one of 
SEQ ID NO:2«, wherein n is an integer between 1 and 52. The invention also includes a 
mutant or variant protein any of whose residues may be changed from the corresponding 
residues shown in any one of SEQ ID NO:2«, wherein n is an integer between 1 and 52, 

30 while still encoding a protein that maintains its NOVX activities and physiological 
functions, or a functional fragment thereof. 

In general, a NOVX variant that preserves NOVX-like function includes any variant 
in which residues at a particular position in the sequence have been substituted by other 

38 



BNSDOCID: <WO 030601 49A2 J _> 



WO 03/06(1149 



PCT/US03/002S2 



amino acids, and further include the possibility of inserting an additional residue or 
residues between two residues of the parent protein as well as the possibility of deleting 
one or more residues from the parent sequence. Any amino acid substitution, insertion, or 
deletion is encompassed by the invention. In favorable circumstances, the substitution is a 
5 conservative substitution as defined above. 

One aspect of the invention pertains to isolated NOVX proteins, and 
biologically-active portions thereof, or derivatives, fragments, analogs or homologs thereof. 
Also provided are polypeptide fragments suitable for use as immunogens to raise 
anti-NOVX antibodies. In one embodiment, native NOVX proteins can be isolated from 
10 cells or tissue sources by an appropriate purification scheme using standard protein 
purification techniques. In another embodiment, NOVX proteins are produced by 
recombinant DNA techniques. Alternative to recombinant expression, a NOVX protein or 
polypeptide can be synthesized chemically using standard peptide synthesis techniques. 
An "isolated" or "purified" polypeptide or protein or biologically-active portion 
1 5 thereof is substantially free of cellular material or other contaminating proteins from the 
cell or tissue source from which the NOVX protein is derived, or substantially free from 
chemical precursors or other chemicals when chemically synthesized. The language 
"substantially free of cellular material" includes preparations of NOVX proteins in which 
the protein is separated from cellular components of the cells from which it is isolated or 
20 recombinantly-produced. In one embodiment, the language "substantially tree of cellular 
material" includes preparations of NOVX proteins having less than about 30% (by dry 
weight) of non-NOVX proteins (also referred to herein as a "contaminating protein"), more 
preferably less than about 20% of non-NOVX proteins, still more preferably less than about 
10% of non-NOVX proteins, and most preferably less man about 5% of non-NOVX 
25 proteins. When the NOVX protein or biologically-active portion thereof is 

recombinantly-produced, it is also preferably substantially free of culture medium, i.e., 
culture medium represents less than about 20%, more preferably less than about 10%, and 
most preferably less than about 5% of the volume of the NOVX protein preparation. 
The language "substantially free of chemical precursors or other chemicals" 
30 includes preparations of NOVX proteins in which the protein is separated from chemical 
precursors or other chemicals that are involved in the synthesis of the protein. In one 
embodiment, the language "substantially free of chemical precursors or other chemicals" 
includes preparations of NOVX proteins having less than about 30% (by dry weight) of 
chemical precursors or non-NOVX chemicals, more preferably less than about 20% 
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chemical precursors or non-NOVX chemicals, still more preferably less than about 10% 
chemical precursors or non-NOVX chemicals, and most preferably less than about 5% 
chemical precursors or non-NOVX chemicals. 

Biologically-active portions of NOVX proteins include peptides comprising amino 
5 acid sequences sufficiently homologous to or derived from the amino acid sequences of the 
NOVX proteins (e.g., the amino acid sequence of SEQ ID NO:2w, wherein n is an integer 
between 1 and 52) that include fewer amino acids than the full-length NOVX proteins, and 
exhibit at least one activity of a NOVX protein. Typically, biologically-active portions 
comprise a domain or motif with at least one activity of the NOVX protein. A 
1 0 biologically-active portion of a NOVX protein can be a polypeptide which is, for example, 
10, 25, 50, 100 or more amino acid residues in length. 

Moreover, other biologically-active portions, in which other regions of the protein 
are deleted, can be prepared by recombinant techniques and evaluated for one or more of 
the functional activities of a native NOVX protein. 
15 In an embodiment, the NOVX protein has an amino aqid sequence of SEQ ID 

NO:2n, wherein n is an integer between 1 and 52. In other embodiments, the NOVX 
protein is substantially homologous to SEQ ID NO:2«, wherein n is an integer between 1 
and 52, and retains the functional activity of the protein of SEQ ID NO:2w, wherein n is an 
integer between 1 and 52, yet differs in amino acid sequence due to natural allelic variation 
20 or .mutagenesis, as described in detail, below. Accordingly, in another embodiment, the 
NOVX protein is a protein that comprises an amino acid sequence at least about 45% 
homologous to the amino acid sequence of SEQ ID NO:2n, wherein n is an integer between 
1 and 52, and retains the functional activity of the NOVX proteins of SEQ ID NO:2«, 
wherein n is an integer between 1 and 52. 

25 Determining Homology Between Two or More Sequences 

To determine the percent homology of two amino acid sequences or of twq nucleic 
acids, the sequences are aligned for optimal comparison purposes (e.^., gaps can be 
introduced in the sequence of a first amino acid or nucleic acid sequence for optimal 
alignment with a second amino or nucleic acid sequence). The amino acid residues or 
30 nucleotides at corresponding amino acid positions or nucleotide positions are then 
compared. When a position in the first sequence is occupied by the same amino acid 
residue or nucleotide as the corresponding position in the second sequence, then the 
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molecules are homologous at that position as used herein amino acid or nucleic acid 
"homology" is equivalent to amino acid or nucleic acid "identity"). 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs 
5 known in the art, such as GAP software provided in the GCG program package. See, 
Needleman and Wunsch, 1970. JMolBiol 48: 443-453. Using GCG GAP software with 
the following settings for nucleic acid sequence comparison: GAP creation penalty of 5.0 
and GAP extension penalty of 0.3, the coding region of the analogous nucleic acid 
sequences referred to above exhibits a degree of identity preferably of at least 70%, 75%, 
10 80%, 85%, 90%, 95%, 98%, or 99%, with the CDS (encoding) part of the DNA sequence 
of SEQ ID NO:2n-l , wherein n is an integer between 1 and 52. 

The term "sequence identity" refers to the degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
comparison. The term "percentage of sequence identity" is calculated by comparing two 
1 5 optimally aligned sequences over that region of comparison, determining the number of 
positions at which die identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing 
the number of matched positions by the total number of positions in die region of 
comparison (Le., the window size), and multiplying the result by 100 to yield the 
20 percentage of sequence identity. The term "substantial identity" as used herein denotes a 
characteristic of a polynucleotide sequence, wherein die polynucleotide comprises a 
sequence that has at least 80 percent sequence identity, preferably at least 85 percent 
identity and often 90 to 95 percent sequence identity, more usually at least 99 percent 
sequence identity as compared to a reference sequence over a comparison rfegion. 

25 Chimeric and Fusion Proteins 

The invention also provides NOVX chimeric or fusion proteins. As used herein, a 
NOVX "chimeric protein" or "fusion protein" comprises a NOVX polypeptide 
operatively-linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a 
polypeptide having an amino acid sequence corresponding to a NOVX protein of SEQ ID 
30 NO:2n, wherein n is an integer between 1 and 52, whereas a "non-NOVX polypeptide" 

Tefers to a polypeptide having an amino acid sequence corresponding to a protein that is not 
substantially homologous to the NOVX protein, e.g. 9 a protein that is different from the 
NOVX protein and that is derived from the same or a different organism. Within a NOVX 
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fusion protein the NOVX polypeptide can correspond to all or a portion of a NOVX 
protein. In one embodiment, a NOVX fusion protein comprises at least one 
biologically-active portion of a NOVX protein. In another embodiment, a NOVX fusion 
protein comprises at least two biologically-active portions of a NOVX protein. In yet 
5 another embodiment, a NOVX fusion protein comprises at least three biologically-active 
portions of a NOVX protein. Within the fusion protein, the term t, operatively-linked ,, is 
intended to indicate that the NOVX polypeptide and the non-NOVX polypeptide are fused 
in-frame with one another. The non-NOVX polypeptide can be fused to the N-tenninus or 
C-terminus of the NOVX polypeptide. 
10 In one embodiment, the fusion protein is a GST-NO VX fusion protein in which the 

NOVX sequences aie fused to the C-terminus of the GST (glutathione S-transferase) 
sequences. Such fusion proteins can facilitate the purification of recombinant NOVX 
polypeptides. 

In another embodiment, the fusion protein is a NOVX protein containing a 
1 5 heterologous signal sequence at its N-teiminus. In certain host cells (e.g. , mammalian host 
cells), expression and/or secretion of NOVX can be increased through use of a 
heterologous signal sequence. 

In yet another embodiment, the fusion protein is a NOVX-immunoglobulin fusion 
protein in which the NOVX sequences are fused to sequences derived from a member of 
20 the immunoglobulin protein family. The NOVX-immunoglobulin fusion proteins of the 
invention can be incorporated into pharmaceutical compositions and administered to a 
subject to inhibit an interaction between a NOVX ligand and a NOVX protein on the 
surface of a cell, to thereby suppress NOVX-mediated signal transduction in vivo. The 
NOVX-immunoglobulin fusion proteins can be used to affect the bioavailability of a 
25 NOVX cognate ligand. Inhibition of the NOVX ligand/NOVX interaction may be useful 
therapeutically for both the treatment of proliferative and differentiative disorders, as well 
as modulating (e.g. promoting or inhibiting) cell survival. Moreover, the 
NOVX-immunoglobulin fusion proteins of the invention can be used as immunogens to 
produce anti-NOVX antibodies in a subject, to purify NOVX ligands, and in screening 
30 assays to identify molecules that inhibit the interaction of NOVX with a NOVX ligand. 
A NOVX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
techniques, e.g. 9 by employing blunt-ended or stagger-ended termini for ligation, restriction 
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enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as 
appropriate, alkaline phosphatase treatment to avoid undesirable joining, and enzymatic 
ligation. In another embodiment, the fusion gene can be synthesized by conventional 
techniques including automated DNA synthesizers. Alternatively, PCR amplification of 
5 gene fragments can be carried out using anchor primers that give rise to complementary 
overhangs between two consecutive gene fragments that can subsequently be annealed and 
reamplified to generate a chimeric gene sequence (see, e.g., Ausubel, et al. (eds.) CURRENT 
Protocols in Molecular Biology, John Wiley & Sons, 1 992). Moreover, many 
expression vectors are commercially available that already encode a fusion moiety (eg., a 
1 0 GST polypeptide). A NOVX-encoding nucleic acid can be cloned into such an expression 
vector such that the fusion moiety is linked in-frame to the NOVX protein. 

NOVX Agonists and Antagonists 

The invention also pertains to variants of the NOVX proteins that function as either 
NOVX agonists (Le., mimetics) or as NOVX antagonists. Variants of the NOVX protein 

1 5 can be generated by mutagenesis (e.g. , discrete point mutation or truncation of the NOVX 
protein). An agonist of the NOVX protein can retain substantially the same, or a subset of, 
the biological activities of the naturally occurring form of the NOVX protein. An 
antagonist of the NOVX protein can inhibit one or more of the activities of the naturally 
occurring form of the NOVX protein by, for example, competitively binding to a 

20 downstream or upstream member of a cellular signaling cascade which includes the NOVX 
protein. Thus, specific biological effects can be elicited by treatment with a variant of 
limited function. In one embodiment, treatment of a subject with a variant having a subset 
of tiie biological activities of the naturally occurring form of the protein has fewer side 
effects in a subject relative to treatment with the naturally occurring form of the NOVX 

25 proteins. 

Variants of the NOVX proteins that function as either NOVX agonists (i.e„ 
mimetics) or as NOVX antagonists can be identified by screening combinatorial libraries of 
mutants truncation mutants) of the NOVX proteins for NOVX protein agonist or 
antagonist activity. In one embodiment, a variegated library of NOVX variants is 
30 generated by combinatorial mutagenesis at the nucleic acid level and is encoded by a 

variegated gene library. A variegated library of NOVX variants can be produced by, for 
example, enzymatically ligating a mixture of synthetic oligonucleotides into gene 
sequences such that a degenerate set of potential NOVX sequences is expressible as 
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individual polypeptides, or alternatively, as a set of larger fusion proteins (e.g. 9 for phage 
display) containing the set of NOVX sequences therein. There are a variety of methods 
which can be used to produce libraries of potential NOVX variants from a degenerate 
oligonucleotide sequence. Chemical synthesis of a degenerate gene sequence can be 
5 performed in an automatic DNA synthesizer, and the' synthetic gene then ligated into an 
appropriate expression vector. Use of a degenerate set of genes allows for the provision, in 
one mixture, of all of the sequences encoding the desired set of potential NOVX sequences. 
Methods for synthesizing degenerate oligonucleotides are well-known within the art. See, 
e.g., Narang, 1983. Tetrahedron 39: 3; Itakura, etaL, 1984. Annu. Rev. Biochem. 53: 323; 
10 Itakura, et al. 9 1984. Science 198: 1056; Dee, et aL 9 1983. Nucl. Acids Res. U: 477. 

Polypeptide Libraries 

In addition, libraries of fragments of the NOVX protein coding sequences can be 
used to generate a variegated population of NOVX fragments for screening and subsequent 
selection of variants of a NOVX protein. In one embodiment, a library of coding sequence 

1 5 fragments can be generated by treating a double stranded PCR fragment of a NOVX coding 
sequence with a nuclease under conditions wherein nicking occurs only about once per 
molecule, denaturing the double stranded DNA, renaturing the DNA to form 
6 double-stranded DNA that can include sense/antisense pairs from different nicked products, 
removing single stranded portions from reformed duplexes by treatment with Si nuclease, 

20 and ligating the resulting fragment library into an expression vector. By this method, 
expression libraries can be derived which encodes N-terminal and internal fragments of 
various sizes of the NOVX proteins. 

Various techniques are known in the art for screening gene products of 
combinatorial libraries made by point mutations or truncation, and for screening cDNA 

25 libraries for gene products having a selected property. Such techniques are adaptable for 
rapid screening of the gene libraries generated by the combinatorial mutagenesis of NOVX 
proteins. The most widely used techniques, which are amenable to high throughput 
analysis, for screening large gene libraries typically include cloning the gene library into 
replicable expression vectors, transforming appropriate cells with the resulting library of 

30 vectors, and expressing the combinatorial genes under conditions in which detection of a 
desired activity facilitates isolation of the vector encoding the gene whose product was 
detected. Recursive ensemble mutagenesis (REM), a new technique that enhances the 
frequency of functional mutants in the libraries, can be used in combination with the 
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screening assays to identify NOVX variants. See, e.g., Arkin and Yourvan, 1992. Proc. 
Natl. Acad. ScL USA 89: 7811-7815; Delgrave, et aL 9 1993. Protein Engineering 
6:327-331. 

Anti-NOVX Antibodies 

5 Included in the invention are antibodies to NOVX proteins, or fragments of NOVX 

proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, te. 9 molecules that 
contain an antigen binding site that specifically binds (immunoreacts with) an antigen. 
Such antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single 

10 chain, F ab , F ab > and F (ab «)2 fragments, and an F ab expression library. In general, antibody 

molecules obtained from humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, 
which differ from one another by the nature of the heavy chain present in the molecule. 
Certain classes have subclasses as well, such as IgGi, IgG 2 , and others. Furthermore, in 
humans, the light chain may be a kappa chain or a lambda chain. Reference herein to 

15 antibodies includes a reference to all such classes, subclasses and types of human antibody 
species. 

An isolated protein of the invention intended to serve as an antigen, or a portion or 
fragment thereof, can be used as an immunogen to generate antibodies that 
immunospecifically bind the antigen, using standard techniques for polyclonal and 

20 monoclonal antibody preparation. The full-length protein can be used or, alternatively, the 
invention provides antigenic peptide fragments of the antigen for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino acid residues of the amino acid 
sequence of the full length protein, such as an amino acid sequence of SEQ ID NO:2n, 
wherein n is an integer between 1 and 52, and encompasses an epitope thereof such that an 

25 antibody raised against the peptide forms a specific immune complex with the full length 
protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 
comprises at least 10 amino acid residues, or at least 15 amino acid residues, or at least 20 
amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 
the antigenic peptide are regions of the protein that are located on its surface; commonly 

30 these are hydrophilic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 
antigenic peptide is a region of NOVX that is located on the surface of the protein, e.g. , a 
hydrophilic region. A hydrophobicity analysis of the human NOVX protein sequence will 
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indicate which regions of a NOVX polypeptide are particularly hydrophilic and, therefore, 
are likely to encode surface residues useful for targeting antibody production. As a means 
for targeting antibody production, hydropathy plots showing regions of hydrophilicity and 
hydrophobicity may be generated by any method well known in the art, including, for 
5 example, the Kyte Doolittle or the Hopp Woods methods, either with or without Fourier 
transformation. See, e.g., Hopp and Woods, 1981, Proc. Nat Acad. ScL USA 78: 
3824-3828; Kyte and Doolittle 1982, J. MoL Biol 157: 105-142, each incorporated herein 
by reference in their entirety. Antibodies that are specific for one or more domains within 
an antigenic protein, or derivatives, fragments, analogs or homologs thereof, are also 
10 provided herein. 

The term "epitope" includes any protein determinant capable of specific binding to 
an immunoglobulin or T-cell receptor. Epitopic determinants usually consist of chemically 
active surface groupings of molecules such as amino acids or sugar side chains and usually 
have specific three dimensional structural characteristics, as well as specific charge 
characteristics. A NOVX polypeptide or a fragment thereof comprises at least one antigenic 
epitope. An anti-NOVX antibody of the present invention is said to specifically bind to 
antigen NOVX when the equilibrium binding constant (Kd) is <1 jjM, preferably < 100 
nM, more preferably < 10 nM, and most preferably < 100 pM to about 1 pM, as measured 
by assays such as radioligand binding assays or similar assays known to those skilled in the 
art. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
thereof, may be utilized as an immunogen in the generation of antibodies that 
immunospecifically bind these protein components. 

Various procedures known within the art may be used for the production of 
polyclonal or monoclonal antibodies directed against a protein of the invention, or against 
derivatives, fragments, analogs homologs or orthologs thereof (see, for example, 
Antibodies: A Laboratory Manual, Harlow E, and Lane D, 1988;, Cold Spring Harbor 
Laboratory Press, Cold Spring Harbor, NY, incorporated herein by reference). Some of 
these antibodies are discussed below. 

Polyclonal Antibodies 

For the production of polyclonal antibodies, various suitable host animals (e.g., 
rabbit, goat, mouse or other mammal) may be immunized by one or more injections with 
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the native protein, a synthetic variant thereof, or a derivative of the foregoing. An 
appropriate immunogenic preparation can contain, for example, the naturally occurring 
immunogenic protein, a chemically synthesized polypeptide representing the immunogenic 
protein, or a recombinantly expressed immunogenic protein. Furthermore, the protein may 
5 be conjugated to a second protein known to be immunogenic in the mammal being 
immunized. Examples of such immunogenic proteins include but are not limited to 
keyhole limpet hemocyanin, serum albumin, bovine thyroglobulin, and soybean trypsin 
inhibitor. The preparation can further include an adjuvant. Various adjuvants used to 
increase the immunological response include, but are not limited to, Freund's (complete and 
10 incomplete), mineral gels (e.g., aluminum hydroxide), surface active substances (e.g., 
lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, dinitrophenol, etc.), 
adjuvants usable in humans such as Bacille Calmette-Guerin and Corynebacterium parvum, 
or similar immunostimulatory agents. Additional examples of adjuvants which can be 
employed include MPL-TDM adjuvant (monophosphoryl Lipid A, synthetic trehalose 
15 dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g. 9 from the blood) and further purified by well known 
techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
20 antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffinity 
chromatography. Purification of immunoglobulins is discussed, for example, by D. 
Wilkinson (The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 
(April 17, 2000), pp. 25-28). 

25 Monoclonal Antibodies 

The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 
used herein, refers to a population of antibody molecules that contain only one molecular 
species of antibody molecule consisting of a unique light chain gene product and a unique 
heavy chain gene product In particular, the complementarity determining regions (CDRs) 
30 of the monoclonal antibody are identical in all the molecules of the population. MAbs thus 
contain an antigen binding site capable of immunoreacting with a particular epitope of the 
antigen characterized by a unique binding affinity for it. 
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Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature, 256:495 (1975). In a hybridoma method, a 
mouse, hamster, or other appropriate host animal, is typically immunized with an 
immunizing agent to elicit lymphocytes that produce or are capable of producing antibodies 
5 that will specifically bind to the immunizing agent. Alternatively, the lymphocytes can be 
immunized in vitro. 

The immunizing agent will typically include the protein antigen, a fragment thereof 
or a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells 
of human origin are desired, or spleen cells or lymph node cells are used if non-human 

10 mammalian sources are desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
(Goding, Monoclonal Antibodies: Principles and Practice- Academic Press, (1986) pp. 
59-103). Immortalized cell lines are usually transformed mammalian cells, particularly 
myeloma cells of rodent, bovine and human origin. Usually, rat or mouse myeloma cell 

1 5 lines are employed. The hybridoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the 
unfused, immortalized cells. For example, if the parental cells lack the enzyme 
hypoxanthine guanine phosphoribosyl transferase (HGPRT or HPRT), the culture medium 
for the hybridomas typically will include hypoxanthine, aminopterin, and thymidine ("HAT 

20 medium"), which substances prevent the growth of HGPRT-deficient cells. 

Preferred immortalized cell lines are those that fuse efficiently, support stable high 
level expression of antibody by the selected antibody-producing cells, and are sensitive to a 
medium such as HAT medium. More preferred immortalized cell lines are murine 
myeloma lines, which can be obtained, for instance, from the Salk Institute Cell 

25 Distribution Center, San Diego, California and the American Type Culture Collection, 
Manassas, Virginia. Human myeloma and mouse-human heteromyeloma cell lines also 
have been described for the production of human monoclonal antibodies (Kozbor, J. 
Immunol., 133:3001 (1984); Brodeur et al., Monoclonal Antibody Production Techniques 
and Applications, Marcel Dekker, Inc., New York, (1987)^. 51-63). 

30 The culture medium in which the hybridoma cells are cultured can then be assayed 

for the presence of monoclonal antibodies directed against the antigen. Preferably, the 
binding specificity of monoclonal antibodies produced by the hybridoma cells is 
determined by immunoprecipitation or by an in vitro binding assay, such as 
radioimmunoassay (RIA) or enzyme-linked immunoabsorbent assay (ELISA). Such 
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techniques and assays ate known in the art. The binding affinity of the monoclonal 
antibody can, for example, be determined by the Scatchard analysis of Munson and Pollard, 
Anal. Biochem., 107:220 (1980). It is an objective, especially important in therapeutic 
applications of monoclonal antibodies, to identify antibodies having a high degree of 
5 specificity and a high binding affinity for the target antigen. 

After the desired hybridoma cells are identified, the clones can be subcloned by 
limiting dilution procedures and grown by standard methods (Goding,! 986). Suitable 
culture media for this purpose include, for example, Dulbecco's Modified Eagle's Medium 
and RPMI-1 640 medium. Alternatively, the hybridoma cells can be grown in vivo as 
1 0 ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified 
from the culture medium or ascites fluid by conventional immunoglobulin purification 
procedures such as, for example, protein A-Sepharose, hydroxylapatite chromatography, 
gel electrophoresis, dialysis, or affinity chromatography. 
1 5 The monoclonal antibodies can also be made by recombinant DNA methods, such 

as those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies 
of the invention can be readily isolated and sequenced using conventional procedures (e.g., 
by using oligonucleotide probes that are capable of binding specifically to genes encoding 
the heavy and light chains of murine antibodies). The hybridoma cells of the invention 
20 serve as a preferred source of such DNA. Once isolated, the DNA can be placed into 
expression vectors, which are then transfected into host cells such as simian COS cells, 
Chinese hamster ovary (CHO) cells, or myeloma cells that do not otherwise produce 
immunoglobulin protein, to obtain the synthesis of monoclonal antibodies in the 
recombinant host cells. The DNA also can be modified, for example, by substituting the 
25 coding sequence for human heavy and light chain constant domains in place of the 

homologous murine sequences (U.S. Patent No. 4,816,567; Morrison, Nature 368, 812-13 
(1994)) or by covalently joining to the immunoglobulin coding sequence all or part of the 
coding sequence for a non-immunoglobulin polypeptide. Such a non-immunoglobulin 
polypeptide can be substituted for the constant domains of an antibody of the invention, or 
30 can be substituted for the variable domains of one antigen-combining site of an antibody of 
the invention to create a chimeric bivalent antibody. 
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Humanized Antibodies 

The antibodies directed against the protein antigens of the invention can further 
comprise humanized antibodies or human antibodies. These antibodies are suitable for 
administration to humans without engendering an immune response by the human against 
5 the administered immunoglobulin. Humanized forms of antibodies are chimeric 

immunoglobulins, immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab 1 , 
FCab^ or other antigen-binding subsequences of antibodies) that are principally comprised 
of the sequence of a human immunoglobulin, and contain minimal sequence derived from a 
non-human immunoglobulin. Humanization can be performed following the method of 

10 Winter and co-workers (Jones etal., Nature, 321:522-525 (1986); Riechmann et al., Nature, 
332:323-327 (1988); Verhoeyen et al., Science, 239:1534-1536 (1988)), by substituting 
rodent CDRs or CDR sequences for the corresponding sequences of a human antibody. 
(See also U.S. Patent No. 5,225,539.) In some instances, Fv framework residues of the 
human immunoglobulin are replaced by corresponding non-human residues. Humanized 

1 5 antibodies can also comprise residues which are found neither in the recipient antibody nor 
in the imported CDR or framework sequences. In general, the humanized antibody will 
comprise substantially all of at least one, and typically two, variable domains, in which all 
or substantially all of the CDR regions correspond to those of a non-human 
immunoglobulin and all or substantially all of the framework regions are those of a human 

20 immunoglobulin consensus sequence. The humanized antibody optimally also will 

comprise at least a portion of an immunoglobulin constant region (Fc), typically that of a 
human immunoglobulin (Jones et al., 1986; Riechmann et al., 1988; and Presta, Curr. Op. 
Struct Biol., 2:593-596 (1 992)). 

Human Antibodies 

25 Fully human antibodies essentially relate to antibody molecules in which the entire 

sequence of both the light chain and the heavy chain, including the CDRs, arise from 
human genes. Such antibodies are termed 'Tiuman antibodies", or "fully human antibodies'* 
herein. Human monoclonal antibodies can be prepared by the trioma technique; the human 
B-cell hybridoma technique (see Kozbor, et al., 1983 Immunol Today 4: 72) and the EBV 

30 hybridoma technique to produce human monoclonal antibodies (see Cole, et al., 1985 In: 
MONOCLONAL ANTIBODIES AND CANCER THERAPY, Alan R. Liss, Inc., pp. 77-96). Human 
monoclonal antibodies may be utilized in the practice of the present invention and may be 
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produced by using human hybridomas (see Cote, et al., 1983. Proc Natl Acad Sci USA 80: 
2026-2030) or by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et 
al., 1985 In: MONOCLONAL ANTIBODIES AND CANCER Therapy, Alan R. Liss, Inc., pp. 
77-96). 

5 In addition, human antibodies can also be produced using additional techniques, 

including phage display libraries (Hoogenboom and Winter, J. MoL Biol., 227:381 (1991); 
Marks et al., J. Mol. Biol., 222:581 (1991)). Similarly, human antibodies can be made by 
introducing human immunoglobulin loci into transgenic animals, e.g. 9 mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 

10 challenge, human antibody production is observed, which closely resembles that seen in 
humans in all respects, including gene rearrangement, assembly, and antibody repertoire. 
This approach is described, for example, inU.S. Patent Nos. 5,545,807; 5,545,806; 
5,569,825; 5,625,126; 5,633,425; 5,661,016, and in Marks et al. (Bio/Technology 10, 
779-783 (1992)); Lonberg et al. (Nature 368 856-859 (1994)); Morrison ( Nature 368, 

15 812-13 (1994)); Fishwild et al,( Nature Biotechnology 14, 845-51 (1996)); Neuberger 
(Nature Biotechnology 14, 826 (1996)); and Lonbexg and Huszar (Intern. Rev. Immunol. 
13 65-93 (1995)). 

Human antibodies may additionally be produced using transgenic nonhuman 
animals which are modified so as to produce fully human antibodies rather than the 

20 animal's endogenous antibodies in response to challenge by an antigen. (See PCT 
publication WO94/02602). The endogenous genes encoding the heavy and light 
immunoglobulin chains in the nonhuman host have been incapacitated, and active loci 
encoding human heavy and light chain immunoglobulins are inserted into the host's 
genome. The human genes are incorporated, for example, using yeast artificial 

25 chromosomes containing the requisite human DNA segments. An animal which provides 
all the desired modifications is then obtained as progeny by crossbreeding intermediate 
transgenic animals containing fewer than the full complement of the modifications. The 
preferred embodiment of such a nonhuman animal is a mouse, and is termed the 
Xenomouse™ as disclosed in PCT publications WO 96/33735 and WO 96/34096. This 

30 animal produces B cells which secrete fully human immunoglobulins. The antibodies can 
be obtained directly from the animal after immunization with an immunogen of interest, as, 
for example, a preparation of a polyclonal antibody, or alternatively from immortalized B 
cells derived from the animal, such as hybridomas producing monoclonal antibodies. 
Additionally, the genes encoding the immunoglobulins with human variable regions can be 
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recovered and expressed to obtain the antibodies directly, or can be further modified to 
obtain analogs of antibodies such as, for example, single chain Fv molecules. 

An example of a method of producing a nonhuman host, exemplified as a mouse, 
lacking expression of ,an endogenous immunoglobulin heavy chain is disclosed in U.S. 

5 Patent No. 5,939,598. It can be obtained by a method including deleting the J segment 

genes from at least one endogenous heavy chain locus in an embryonic stem cell to prevent 
rearrangement of the locus and to prevent formation of a transcript of a rearranged 
immunoglobulin heavy chain locus, the deletion being effected by a targeting vector 
containing a gene encoding a selectable marker; and producing from the embryonic stem 

1 0 cell a transgenic mouse whose somatic and germ cells contain the gene encoding the 
selectable marker. 

A method for producing an antibody of interest, such as a human antibody, is 
disclosed in U.S. Patent No. 5,916,771. It includes introducing an expression vector that 
contains a nucleotide sequence encoding a heavy chain into one mammalian host cell in 

1 5 culture, introducing an expression vector containing a nucleotide sequence encoding a light 
chain into another mammalian host cell, and fusing the two cells to form a hybrid cell. The 
hybrid cell expresses an antibody containing the heavy chain and the light chain. 

In a further improvement on this procedure, a method for identifying a clinically 
relevant epitope on an immunogen, and a correlative method for selecting an antibody that 

20 binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 
publication WO 99/53049. 

F a b Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an antigenic protein of the invention (see e.g. y U.S. 

25 Patent No. 4,946,778). In addition, methods can be adapted for the construction of F a b 

expression libraries (see e.g. 9 Huse, et al., 1989 Science 246: 1275-1281) to allow rapid and 
effective identification of monoclonal F a b fragments with the desired specificity for a 
protein or derivatives, fragments, analogs or homologs thereof. Antibody fragments that 
contain the idiotypes to a protein antigen may be produced by techniques known in the art 

30 including, but not limited to: (i) an F (ab 02 fragment produced by pepsin digestion of an 
antibody molecule; (ii) an F a b fragment generated by reducing the disulfide bridges of an 
F (ab 02 fragment; (iii) an F a b fragment generated by the treatment of the antibody molecule 
with papain and a reducing agent and (iv) F v fragments. 
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Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies 
that have binding specificities for at least two different antigens. In the present case, one of 
the binding specificities is for an antigenic protein of the invention. The second binding 
5 target is any other antigen, and advantageously is a cell-surface protein or receptor or 
receptor subunit 

Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 

10 specificities (Milstein and Cuello, Nature, 305:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) 
produce a potential mixture of ten different antibody molecules, of which only one has the 
correct bispecific structure. The purification of the correct molecule is usually 
accomplished by affinity chromatography steps. Similar procedures are disclosed in WO 

15 93/08829, published 13 May 1993, and in Traunecker et al., EMBO J., 10:3655-3659 
(1991). 

Antibody variable domains with the desired binding specificities (antibody-antigen 
combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least 

20 part of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain 
constant region (CHI) containing the site necessary for light-chain binding present in at 
least one of the fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if 
desired, the immunoglobulin light chain, are inserted into separate expression vectors, and 
are co-transfected into a suitable host organism. For further details of generating bispecific 

25 antibodies see, for example, Suresh et al., Methods in Enzymology, 121 :210 (1986). 

According to another approach described in WO 96/2701 1 , the interface between a 
pair of antibody molecules can be engineered to maximize the percentage of heterodimers 
which are recovered from recombinant cell culture. The preferred interface comprises at 
least a part of the CH3 region of an antibody constant domain. In this method, one or more 

30 small amino acid side chains from the interface of the first antibody molecule are replaced 
with larger side chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical 
or similar size to the large side chain(s) are created on the interface of the second antibody 
molecule by replacing large amino acid side chains with smaller ones (e.g. alanine or 
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threonine). This provides a mechanism for increasing the yield of the heterodimer over 
other unwanted end-products such as homodimers. 

Bispecific antibodies can be prepared as full length antibodies or antibody 
fragments (e.g. F(ab') 2 bispecific antibodies). Techniques for generating bispecific 
5 antibodies from antibody fragments have been described in the literature. For example, 
bispecific antibodies can be prepared using chemical linkage. Brennan et al., Science 
229:81 (1985) describe a procedure wherein intact antibodies are proteolytically cleaved to 
generate F(ab') 2 fragments. These fragments are reduced in the presence of the dithiol 
complexing agent sodium arsenite to stabilize vicinal ditbiols and prevent inteimolecular 

10 disulfide formation. The Fab' fragments generated are then converted to thionitrobenzoate 
(TNB) derivatives. One of the Fab'-TNB derivatives is then reconverted to the Fab'-thiol 
by reduction with mercaptoethylamine and is mixed with an equimolar amount of the other 
Fab'-TNB derivative to form the bispecific antibody. The bispecific antibodies produced 
can be used as agents for the selective immobilization of enzymes. 

1 5 Additionally, Fab' fragments can be directly recovered from E. coli and chemically 

coupled to form bispecific antibodies. Shalaby et al., J. Exp. Med. 175:217-225 (1992) 
describe the production of a fully humanized bispecific antibody F(ab')2 molecule. Each 
Fab' fragment was separately secreted from E. coli and subjected to directed chemical 
coupling in vitro to form the bispecific antibody. The bispecific antibody thus formed was 

20 able to bind to cells overexpressing the ErbB2 receptor and normal human T cells, as well 
as trigger the lytic activity of human cytotoxic lymphocytes against human breast tumor 
targets. 

Various techniques for making and isolating bispecific antibody fragments directly 
from recombinant cell culture have also been described. For example, bispecific antibodies 

25 have been produced using leucine zippers. Kostelny et al., J. Immunol. 148(5): 1547-1 553 
(1992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' 
portions of two different antibodies by gene fusion. The antibody homodimeis were 
reduced at the hinge region to form monomers and then re-oxidized to form the antibody 
heterodimers. This method can also be utilized for the production of antibody homodimers. 

30 The "diabody" technology described by Hollinger et al., Proc. Natl. Acad. Sci. USA 
90:6444-6448 (1993) has provided an alternative mechanism for making bispecific 
antibody fragments. The fragments comprise a heavy-chain variable domain (Vh) 
connected to a light-chain variable domain (V L ) by a linker which is too short to allow 
pairing between the two domains on the same chain. Accordingly, the V H and V L domains 
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of one fragment are forced to pair with the complementary Vl and Vh domains of another 
fragment, thereby forming two antigen-binding sites. Another strategy for making 
bispecific antibody fragments by the use of single-chain Fv (sFv) dimers has also been 
reported. See, Gruber et aL, J. Immunol. 152:5368 (1994). 

5 Antibodies with more than two valencies are contemplated. For example, 

trispecific antibodies can be prepared. Tutt et al., J. Immunol. 147:60 (1991). 

Exemplary bispecific antibodies can bind to two different epitopes, at least one of 
which originates in the protein antigen of the invention. Alternatively, an anti-antigenic 
arm of an immunoglobulin molecule can be combined with an arm which binds to a 

10 triggering molecule on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, 
CD28, or B7), or Fc receptors for IgG (FcyR), such as FcyRI (CD64), FcyRII (CD32) and 
FcyRIII (CD 16) so as to focus cellular defense mechanisms to the cell expressing the 
particular antigen. Bispecific antibodies can also be used to direct cytotoxic agents to cells 
which express a particular antigen. These antibodies possess an antigen-binding arm and 

15 an arm which binds a cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, 
DOTA, or TETA. Another bispecific antibody of interest binds the protein antigen 
described herein and further binds tissue factor (TF). 

Heteroconjugate Antibodies 

Heteroconjugate antibodies are also within the scope of the present invention. 
20 Heteroconjugate antibodies are composed of two covalently joined antibodies. Such 

antibodies, for example, target immune system cells to unwanted cells (U.S. Patent No. 

4,676,980), and for treatment of HIV infection (WO 91/00360; WO 92/200373; EP 03089). 

It is contemplated that the antibodies can be prepared in vitro using known methods in 

synthetic protein chemistry, including those involving crosslinking agents. For example, 
25 immunotoxins can be constructed using a disulfide exchange reaction or by forming a 

thioether bond. Examples of suitable reagents for this purpose include iminothiolate and 

methyl-4-mercaptobutyrimidate and those disclosed, for example, in U.S. Patent No. 

4,676,980. 

Effector Function Engineering 

30 It can be desirable to modify the antibody of the invention with respect to effector 

function, so as to enhance, e.g. 9 the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing 
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interchain disulfide bond formation in this tegion. The homodimeric antibody thus 
generated can have improved internalization capability and/or increased 
complement-mediated cell killing and antibody-dependent cellular cytotoxicity (ADCC). 
See Caron et al., J. Exp Med., 176: 1191-1 195 (1992) and Shopes, J. Immunol., 148: 
5 291 8-2922 (1 992). Homodimeric antibodies with enhanced anti-tumor activity can also be 
prepared using heterobifunctional cross-linkers as described in Wolff et al. Cancer 
Research, 53: 2560-2565 (1993). Alternatively, an antibody can be engineered that has 
dual Fc regions and can thereby have enhanced complement lysis and ADCC capabilities. 
See Stevenson et al., Anti-Cancer Drug Design, 3: 219-230 (1989). 

10 Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody 
conjugated to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an 
enzymatically active toxin of bacterial, fungal, plant, or animal origin, or fragments 
thereof), or a radioactive isotope (x.e., a radioconjugate). 

1 5 Chemotherapeutic agents useful in the generation of such immunoconjugates have 

been described above. Enzymatically active toxins and fragments thereof that can be used 
include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A 
chain (from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, 
alpha-sarcin, Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins 

20 (PAPI, PAPII, and PAP-S), momordica charantia inhibitor, curcin, crotin, sapaonaria 
officinalis inhibitor, gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the 
tricothecenes. A variety of radionuclides are available for the production of 
radioconjugated antibodies. Examples include 212 Bi, ,3I I, 131 In, 90 Y, and 186 Re. 

Conjugates of the antibody and cytotoxic agent are made using a variety of 

25 bifimctional protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) 

propionate (SPDP), iminothiolane (IT), bifimctional derivatives of imidoesters (such as 
dimethyl adipimidate HCL), active esters (such as disuccinimidyl suberate), aldehydes 
(such as glutareldehyde), bis-azido compounds (such as bis (p-azidobenzoyl) 
hexanediamine), bis-diazonium derivatives (such as 

30 bis-(p-diazoniumbenzoyl)-ethylenediamine), diisocyanates (such as tolyene 
2,6-diisocyanate), and bis-active fluorine compounds (such as 

l,5-difluoro-2,4-dinitrobenzene). For example, a ricin immunotoxin can be prepared as 
described in Vitetta et al., Science, 238 : 1098 (1987). Carbon-14-labeled 

56 



WO 03/060149 



PCT/US03/00252 



l-isothiocyanatobenzyl-3-methyldiethylene triaminepentaacetic acid (MX-DTPA) is an 
exemplary chelating agent for conjugation of radionucleotide to the antibody. See 
WO94/11026. 

In another embodiment, the antibody can be conjugated to a "receptor" (such 
5 streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate 
is administered to the patient, followed by removal of unbound conjugate from the 
circulation using a clearing agent and then administration of a "ligand" (e.g., avidin) that is 
in turn conjugated to a cytotoxic agent 

Immunoliposomes 

1 0 The antibodies disclosed herein can also be formulated as immunoliposomes. 

Liposomes containing the antibody are prepared by methods known in the art, such as 
described in Epstein et al., Proc. Natl. Acad Sci. USA, 82: 3688 (1985); Hwang et al., 
Proc. Natl Acad. Sci. USA, 77: 4030 (1980); and U.S. Pat Nos. 4,485,045 and 4,544,545. 
Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,013,556. 

15 Particularly useful liposomes can be generated by the reverse-phase evaporation 

method with a lipid composition comprising phosphatidylcholine, cholesterol, and 
PEG-derivatized phosphatidylethanolamine (PEG-PE). Liposomes are extruded through 
filters of defined pore size to yield liposomes with the desired diameter. FaV fragments of 
the antibody of the present invention can be conjugated to the liposomes as described in 

20 Martin et al .J. Biol. Chem., 257: 286-288 (1982) via a disulfide-interchange reaction. A 
chemotherapeutic agent (such as Doxorubicin) is optionally contained within the liposome. 
See Gabizon et al, J. National Cancer Inst., 81(19): 1484 (1989). 

Diagnostic Applications of Antibodies Directed Against the Proteins of the Invention 

In one embodiment, methods for the screening of antibodies that possess the desired 
25 specificity include, but are not limited to, enzyme linked immunosorbent assay (ELISA) 
and other immunologically mediated techniques known within the art. In a specific 
embodiment, selection of antibodies that are specific to a particular domain of an NOVX 
protein is facilitated by generation of hybridomas that bind to the fragment of an NOVX 
protein possessing such a domain. Thus, antibodies that are specific for a desired domain 
30 within an NOVX protein, or derivatives, fragments, analogs or homologs thereof, are also 
provided herein. 

57 



BNSDOCID: <WO 030601 49A2 J „> 



WO 03/060149 



PCT/US03/00252 



Antibodies directed against a NOVX protein of the invention may be used in 
methods known within the art relating to the localization and/or quantitation of a NOVX 
protein (e.g., for use in measuring levels of the NOVX protein within appropriate 
physiological samples, for use in diagnostic methods, for use in imaging the protein, and 
5 the like). In a given embodiment, antibodies specific to a NOVX protein, or derivative, 
fragment, analog or homolog thereof, that contain the antibody derived antigen binding 
domain, are utilized as pharmacologically active compounds (referred to hereinafter as 
•"Therapeutics"). 

An antibody specific for a NOVX protein of the invention (e.g., a monoclonal 

10 antibody or a polyclonal antibody) can be used to isolate a NOVX polypeptide by standard 
techniques, such as immunoaffinity, chromatography or immunoprecipitation. An antibody 
to a NOVX polypeptide can facilitate the purification of a natural NOVX antigen from 
cells, or of a recombinant^ produced NOVX antigen expressed in host cells. Moreover, 
such an anti-NOVX antibody can be used to detect the antigenic NOVX protein (e.g., in a 

15 cellular lysate or cell supernatant) in order to evaluate the abundance and pattern of 

expression of the antigenic NOVX protein. Antibodies directed against a NOVX protein 
can be used diagnostically to monitor protein levels in tissue as part of a clinical testing 
procedure, e.g., to, for example, determine the efficacy of a given treatment regimen. 
Detection can be facilitated by coupling (ie., physically linking) the antibody to a 

20 detectable substance. Examples of detectable substances include various enzymes, 

prosthetic groups, fluorescent materials, luminescent materials, bioluminescent materials, 
and radioactive materials. Examples of suitable enzymes include horseradish peroxidase, 
alkaline phosphatase, p-galactosidase, or acetylcholinesterase; examples of suitable 
prosthetic group complexes include streptavidin/biotin and avidin/biotin; examples of 

25 suitable fluorescent materials include umbelliferone, fluorescein, fluorescein 

isothiocyanate, rhodamine, dichlorotriazinylamine fluorescein, dansyl chloride or 
phycoerythrin; an example of a luminescent material includes luminol; examples of 
bioluminescent materials include luciferase, luciferin, and aequorin, and examples of 
suitable radioactive material include 125 1, 131 I, 35 S or 3 H. 

30 Antibody Therapeutics 

Antibodies of the invention, including polyclonal, monoclonal, humanized and folly 
human antibodies, may used as therapeutic agents. Such agents will generally be employed 
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to treat or prevent a disease or pathology in a subject. An antibody preparation, preferably 
one having high specificity and high affinity for its target antigen, is administered to the 
subject and will generally have an effect due to its binding with the target Such an effect 
may be one of two kinds, depending on the specific nature of the interaction between the 
5 given antibody molecule and the target antigen in question. In the first instance, 

administration of the antibody may abrogate or inhibit the binding of the target with an 
endogenous ligand to which it naturally binds. In this case, the antibody binds to the target 
and masks a binding site of the naturally occurring ligand, wherein the ligand serves as an 
effector molecule. Thus the receptor mediates a signal transduction pathway for which 

1 0 ligand is responsible. 

Alternatively, the effect may be one in which the antibody elicits a physiological 
result by virtue of binding to an effector binding site on the target molecule. In this case 
the target, a receptor having an endogenous ligand which may be absent or defective in the 
disease or pathology, binds the antibody as a surrogate effector ligand, initiating a 

1 5 receptor-based signal transduction event by the receptor. 

A therapeutically effective amount of an antibody of the invention relates generally 
to the amount needed to achieve a therapeutic objective. As noted above, this may be a 
binding interaction between the antibody and its target antigen that, in certain cases, 
interferes with the functioning of the target, and in other cases, promotes a physiological 

20 response. The amount required to be administered will furthermore depend on the binding 
affinity of the antibody for its specific antigen, and will also depend on the rate at which an 
administered antibody is depleted from the free volume other subject to which it is 
administered. Common ranges for therapeutically effective dosing of an antibody or 
antibody fragment of the invention may be, by way of nonlimiting example, from about 0.1 

25 mg/kg body weight to about 50 mg/kg body weight. Common dosing frequencies may 
range, for example, from twice daily to once a week. 

Pharmaceutical Compositions of Antibodies 

Antibodies specifically binding a protein of the invention, as well as other 
molecules identified by the screening assays disclosed herein, can be administered for the 
30 treatment of various disorders in the form of pharmaceutical compositions. Principles and 
considerations involved in preparing such compositions, as well as guidance in the choice 
of components are provided, for example, in Remington : The Science And Practice Of 
Pharmacy 19th ed. (Alfonso R. Gennaro, et al., editors) Mack Pub. Co., Easton, Pa. : 1995; 
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Drug Absorption Enhancement : Concepts, Possibilities, Limitations, And Trends, 
Harwood Academic Publishers, Langhorne, Pa., 1994; and Peptide And Protein Drug 
Delivery (Advances In Parenteral Sciences, Vol. 4), 1991, M. Dekker, New York. 
If the antigenic protein is intracellular and whole antibodies are used as inhibitors, 
5 internalizing antibodies are preferred. However, liposomes can also be used to deliver the 
antibody, or an antibody fragment, into cells. Where antibody fragments are used, the 
smallest inhibitory fragment that specifically binds to the binding domain of the target 
protein is preferred. For example, based upon the variable-region sequences of an 
antibody, peptide molecules can be designed that retain the ability to bind the target protein 

10 sequence. Such peptides can be synthesized chemically and/or produced by recombinant 
DNA technology. See, e.g. t Marasco et al, Proc. Natl. Acad. Sci. USA, 90: 7889-7893 
(1993). The formulation herein can also contain more man one active compound as 
necessary for the particular indication being treated, preferably those with complementary 
activities that do not adversely affect each other. Alternatively, or in addition, the 

1 5 composition can comprise an agent that enhances its function, such as, for example, a 
cytotoxic agent, cytokine, chemotherapeutic agent, or growth-inhibitory agent Such 
molecules are suitably present in combination in amounts mat are effective for the purpose 
intended. 

The active ingredients can also be entrapped in microcapsules prepared, for 
20 example, by coacervation techniques or by interfacial polymerization, for example, 
hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacrylate) 
microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes, 
albumin microspheres, microemulsions, nano-particles, and nanocapsules) or in 
macroemulsions. 

25 The formulations to be used for in vivo administration must be sterile. This is 

readily accomplished by filtration through sterile filtration membranes. 

Sustained-release preparations can be prepared. Suitable examples of 
sustained-release preparations include semipermeable matrices of solid hydrophobic 
polymers containing the antibody, which matrices are in the form of shaped articles, e.g., 

30 films, or microcapsules. Examples of sustained-release matrices include polyesters, 
hydrogels (for example, poly(2-hydroxyethyl-methacrylate), or poly(vinylalcohol)), 
polylactides (U.S. Pat. No. 3,773,919), copolymers of L-glutamic acid and y 
ethyl-L-glutamate, rion-degradable ethylene-vinyl acetate, degradable lactic acid-glycolic 
acid copolymers such as the LUPRON DEPOT ™ (injectable microspheres composed of 
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lactic acid-glycolic acid copolymer and leuprolide acetate), and 
poly-D-(-)-3-hydroxybutyric acid. While polymers such as ethylene-vinyl acetate and 
lactic acid-glycolic acid enable release of molecules for over 100 days, certain hydrogels 
release proteins for shorter time periods. 

5 ELISA Assay 

An agent for detecting an analyte protein is an antibody capable of binding to an 
analyte protein, preferably an antibody with a detectable label. Antibodies can be 
polyclonal, or more preferably, monoclonal. An intact antibody, or a fragment thereof 
(e.g., F a b or F( a b)2) can be used. The term "labeled", with regard to the probe or antibody, is 

10 intended to encompass direct labeling of the probe or antibody by coupling (i.e, physically 
Unking) a detectable substance to the probe or antibody, as well as indirect labeling of the 
probe or antibody by reactivity with another reagent that is directly labeled. Examples of 
indirect labeling include detection of a primary antibody using a fluorescently-labeled 
secondary antibody and end-labeling of a DNA probe with biotin such that it can be 

15 detected with fluorescently-labeled streptavidin. The term "biological sample" is intended 
to include tissues, cells and biological fluids isolated from a subject, as well as tissues, cells 
and fluids present within a subject. Included within the usage of the term "biological 
sample", therefore, is blood and a fraction or component of blood including blood serum, 
blood plasma, or lymph. That is, the detection method of the invention can be used to 

20 detect an analyte mRNA, protein, or genomic DNA in a biological sample in vitro as well 
as in vivo. For example, in vitro techniques for detection of an analyte mRNA include 
Northern hybridizations and in situ hybridizations. In vitro techniques for detection of an 
analyte protein include enzyme linked immunosorbent assays (ELISAs), Western blots, 
immunoprecipitations, and immunofluorescence. In vitro techniques for detection of an 

25 analyte genomic DNA include Southern hybridizations. Procedures for conducting 

immunoassays are described, for example in "ELISA: Theory and Practice: Methods in 
Molecular Biology", Vol. 42, J. R. Crowther (Ed.) Human Press, Totowa, NJ, 1995; 
"Immunoassay", E. Diamandis and T. Christopoulus, Academic Press, Inc., San Diego, 
CA, 1996; and "Practice and Theory of Enzyme Immunoassays'*, P. Tijssen, Elsevier 

30 Science Publishers, Amsterdam, 1985. Furthermore, in vivo techniques for detection of an 
analyte protein include introducing into a subject a labeled anti-an analyte protein antibody. 
For example, the antibody can be labeled with a radioactive marker whose presence and 
location in a subject can be detected by standard imaging techniques. 
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NOVX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
containing a nucleic acid encoding a NOVX protein, or derivatives, fragments, analogs or 
homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule 
5 capable of transporting another nucleic acid to which it has been linked. One type of vector 
is a "plasmid", which refers to a circular double stranded DNA loop into which additional 
DNA segments can be ligated. Another type of vector is a viral vector, wherein additional 
DNA segments can be ligated into the viral genome. Certain vectors are capable of 
autonomous replication in a host cell into which they are introduced bacterial vectors 
10 having a bacterial origin of replication and episomal mammalian vectors). Other vectors 
(e.g., non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. 
Moreover, certain vectors are capable of directing the expression of genes to which they are 
operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
1 5 expression vectors of utility in recombinant DNA techniques are often in the form of 

plasmids. In the present specification, "plasmid" and "vector" can be used interchangeably 
as the plasmid is the most commonly used form of vector. However, the invention is 
intended to include such other forms of expression vectors, such as viral vectors (e.g., 
replication defective retroviruses, adenoviruses and adeno-associated viruses), which serve 
20 equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means 
that the recombinant expression vectors include one or more regulatory sequences, selected 
on the basis of the host cells to be used for expression, that is operatively-linked to the 
25 nucleic acid sequence to be expressed. Within a recombinant expression vector, 

"operably-linked" is intended to mean that the nucleotide sequence of interest is linked to 
the regulatory sequence(s) in a manner that allows for expression of the nucleotide 
sequence (e.g. 9 in an in vitro transcription/translation system or in a host cell when the 
vector is introduced into the host cell). 
30 The term "regulatory sequence" is intended to includes promoters, enhancers and 

other expression control elements (e.g., polyadenylation signals). Such regulatory 
sequences are described, for example, in Goeddel, Gene Expression Technology: 
Methods inEnzymology 185, Academic Press, San Diego, Calif. (1990). Regulatory 
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sequences include those that direct constitutive expression of a nucleotide sequence in 
many types of host cell and those that direct expression of the nucleotide sequence only in 
certain host cells (e.g., tissue-specific regulatory sequences). It will be appreciated by 
those skilled in the art that the design of the expression vector can depend on such factors 
5 as the choice of the host cell to be transformed, the level of expression of protein desired, 
etc. The expression vectors of the invention can be introduced into host cells to thereby 
produce proteins or peptides, including fusion proteins or peptides, encoded by nucleic 
acids as described herein (e.g., NOVX proteins, mutant forms of NOVX proteins, fusion 
proteins, etc.). 

10 The recombinant expression vectors of the invention can be designed for expression 

of NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
expressed in bacterial cells such as Escherichia coli, insect cells (using baculovirus 
expression vectors) yeast cells or mammalian cells. Suitable host cells are discussed further 
in Goeddel, GENE EXPRESSION TECHNOLOGY: METHODS IN ENZYMOLOOY 185, Academic 

1 5 Press, San Diego, Calif. (1990). Alternatively, the recombinant expression vector can be 
transcribed and translated in vitro, for example using T7 promoter regulatory sequences 
and 17 polymerase. 

Expression of proteins in prokaiyotes is most often earned out in Escherichia coli 
with vectors containing constitutive or inducible promoters directing the expression of 
20 either fusion or non-fusion proteins. Fusion vectors add a number of amino acids to a 
protein encoded therein, usually to the amino tenninus of the recombinant protein. Sucb 
fusion vectors typically serve three purposes: (i) to increase expression of recombinant 
protein; (if) to increase the solubility of the recombinant protein; and (Hi) to aid in the 
purification of the recombinant protein by acting as a ligand in affinity purification. Often, 
25 in fusion expression vectors, a proteolytic cleavage site is introduced at the junction of the 
fusion moiety and the recombinant protein to enable separation of the recombinant protein 
from the fusion moiety subsequent to purification of the fusion protein. Such enzymes, and 
their cognate recognition sequences, include Factor Xa, thrombin and enterokinase. 
Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; Smith and 
30 Johnson, 1988. Gene 67: 31-40), pMAL (New England Biolabs, Beverly, Mass.) and 

pRIT5 (Pharmacia, Piscataway, N.J.) that fuse glutathione S-transferase (GST), maltose E 
binding protein, or protein A, respectively, to the target recombinant protein. 

Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 
(Amrann et ah, (1988) Gene 69:301-315) andpET lid (Studier et al., GENE EXPRESSION 

63 



BNSDOCID: <WO 030601 4SA2.I..> 



WO 03/060149 



PCT/US03/00252 



Technology: Methods in Enzymology 185, Academic Press, San Diego, Calif. (1990) 
60-89). 

One strategy to maximize recombinant protein expression in E. coli is to express the 
protein in a host bacteria with an impaired capacity to prpteolytically cleave the 
5 recombinant protein. See, e.g., Gottesman, GENE EXPRESSION TECHNOLOGY: METHODS IN 
Enzymology 185, Academic Press, San Diego, Calif. (1990) 1 19-128. Another strategy is 
to alter the nucleic acid sequence of the nucleic acid to be inserted into an expression vector 
so that the individual codons for each amino acid are those preferentially utilized in E. coli 
{see, e.g, Wada, et aL, 1992. Nucl. Acids Res. 20: 21 1 1-21 1 8). Such alteration of nucleic 
1 0 acid sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the NOVX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
(Baldari, et aL, 1987. EMBOJ. 6: 229-234), pMFa (Kurjan and Herskowitz, 1982. Cell 30: 
933-943), pJRY88 (Schultz et aL, 1987. Gene 54: 1 13-123), pYES2 (Invitrogen 
1 5 Corporation, San Diego, Calif.), and picZ (InVitrogen Corp, San Diego, Calif.). 

Alternatively, NOVX can be expressed in insect cells using baculovirus expression 
vectors. Baculovirus vectors available for expression of proteins in cultured insect cells 
(e.g., SF9 cells) include the pAc series (Smith, et aL, 1983. Mol. Cell Biol 3: 2156-2165) 
and the pVL series (Lucklow and Summers, 1989. Virology 170: 31-39). 
20 In yet another embodiment, a nucleic acid of the invention is expressed in 

mammalian cells using a mammalian expression vector. Examples of mammalian 
expression vectors include pCDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufinan, 
et aL, 1987. EMBOJ. 6: 187-195). When used in mammalian cells, the expression vector's 
control functions are often provided by viral regulatory elements. For example, commonly 
25 used promoters are derived from polyoma, adenovirus 2, cytomegalovirus, and simian virus 
40. For other suitable expression systems for both prokaryotic and eukaryotic cells see, 
e.g., Chapters 16 and 17 of Sambrook, et aL, MOLECULAR CLONING: A LABORATORY 
MANUAL. 2nd ecL, Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, 
Cold Spring Harbor, N.Y., 1989. 
30 In another embodiment, the recombinant mammalian expression vector is capable 

of directing expression of the nucleic acid preferentially in a particular cell type (e.g., 
tissue-specific regulatory elements are used to express the nucleic acid). Tissue-specific 
regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et aL, 1987. Genes Dev. 1: 
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268-277), lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: 
235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 1989. EMBO 
J. 8: 729-733) and immunoglobulins (Banerji, et al. 9 1983. Cell 33: 729-740; Queen and 
Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g., the neurofilament 

5 promoter; Byrne and Ruddle, 1989. Proc. Natl Acad. Sci. USA 86: 5473-5477), 

pancreas-specific promoters (Edlund, et al, 1985. Science 230: 912-916), and mammary 
gland-specific promoters (e.g. 9 milk whey promoter; U.S. Pat. No. 4,873,316 and European 
Application Publication No. 264,166). Developmentally-regulated promoters are also 
encompassed, e.g., the murine hox promoters (Kessel and Gruss, 1990. Science 249: 

1 0 374-379) and the a-fetoprotein promoter (Campes and Tilghman, 1 989. Genes Dev. 3 : 
537-546). 

The invention further provides a recombinant expression vector comprising a DNA 
molecule of the invention cloned into the expression vector in an antisense orientation. 
That is, the DNA molecule is operatively-linked to a regulatory sequence in a manner that 
1 5 allows for expression (by transcription of the DNA molecule) of an RNA molecule that is 
antisense to NOVX mRNA. Regulatory sequences operatively linked to a nucleic acid 
cloned in the antisense orientation can be chosen that direct the continuous expression of 
the antisense RNA molecule in a variety of cell types, for instance viral promoters and/or 
enhancers, or regulatory sequences can be chosen that direct constitutive, tissue specific or 
20 cell type specific expression of antisense RNA. The antisense expression vector can be in 
the form of a recombinant plasmid, phagemid or attenuated virus in which antisense nucleic 
acids are produced under the control of a high efficiency regulatory region, the activity of 
which can be determined by the cell type into which the vector is introduced. For a 
discussion of the regulation of gene expression using antisense genes see, e.g., Weintraub, 
25 et al, "Antisense RNA as a molecular tool for genetic analysis," Reviews-Trends in 
Genetics, Vol 1(1) 1986. 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such terms 
30 refer not only to the particular subject cell but also to the progeny or potential progeny of 
such a cell. Because certain modifications may occur in succeeding generations due to 
either mutation or environmental influences, such progeny may not, in fact, be identical to 
the parent cell, but are still included within the scope of the term as used herein. 
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A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein can be 
expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as 
Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are known to 
those skilled in the art 

5 Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional 

transformation or transfection techniques. As used herein, the terms ,, transformation ,, and 
"transfection" are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid (e.g., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or 

1 0 electroporation. Suitable methods for transforming or transfecting host cells can be found 
in Sambrook, et al. (Molecular Cloning: A Laboratory Manual. 2nd ed., Cold 
Spring Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, 
N.Y., 1989), and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 

15 . expression vector and transfection technique used, only a small fraction of cells may 
integrate the foreign DNA into their genome. In order to identify and select these 
integrants, a gene that encodes a selectable marker (e.g. 9 resistance to antibiotics) is 
generally introduced into the host cells along with the gene of interest Various selectable 
markers include those that confer resistance to drugs, such as G41 8, hygromycin and 

20 methotrexate. Nucleic acid encoding a selectable marker can be introduced into a host cell 
on the same vector as that encoding NOVX or can be introduced on a separate vector. 
Cells stably transfected with the introduced nucleic acid can be identified by drug selection 
(e.g. 9 cells that have incorporated the selectable marker gene will survive, while the other 
cells die). 

25 A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, 

can be used to produce (Le. 9 express) NOVX protein. Accordingly, the invention further 
provides methods for producing NOVX protein using the host cells of the invention. In one 
embodiment, the method comprises culturing the host cell of invention (into which a 
recombinant expression vector encoding NOVX protein has been introduced) in a suitable 

30 medium such that NOVX protein is produced. In another embodiment, the method further 
comprises isolating NOVX protein from the medium or the host cell. 
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Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte 
or an embryonic stem cell into which NOVX protein-coding sequences have been 
5 introduced. Such host cells can then be used to create non-human transgenic animals in 
which exogenous NOVX sequences have been introduced into their genome or 
homologous recombinant animals in which endogenous NOVX sequences have been 
altered. Such animals are useful for studying the function and/or activity of NOVX protein 
and for identifying and/or evaluating modulators of NOVX protein activity. As used 
10 herein, a "transgenic animal" is a non-human animal, preferably a mammal, more 

preferably a rodent such as a rat or mouse, in which one or more of the cells of the animal 
includes a transgene. Other examples of transgenic animals include non-human primates, 
sheep, dogs, cows, goats, chickens, amphibians, etc. A transgene is exogenous DNA that is 
integrated into the genome of a cell from which a transgenic animal develops and that 
1 5 remains in the genome of the mature animal, thereby directing the expression of an 

encoded gene product in one or more cell types or tissues of the transgenic animal. As used 
herein, a "homologous recombinant animal" is a non-human animal, preferably a mammal, 
more preferably a mouse, in which an endogenous NOVX gene has been altered by 
homologous recombination between the endogenous gene and an exogenous DNA 
20 molecule introduced into a cell of the animal, e.g., an embryonic cell of the animal, prior to 
development of the animal. 

A transgenic animal of the invention can be created by introducing 
NOVX-encoding nucleic acid into the male pronuclei of a fertilized oocyte (e.g., by 
microinjection, retroviral infection) and allowing the oocyte to develop in a pseudopregnant 
25 female foster animal. The human NOVX cDNA sequences, i.e., any one of SEQ ID 

NO:2/z-l , wherein n is an integer between 1 and 52, can be introduced as a transgene into 
the genome of a non-human animal. Alternatively, a non-human homologue of the human 
NOVX gene, such as a mouse NOVX gene, can be isolated based on hybridization to the 
human NOVX cDNA (described further supra) and used as a transgene. Intronic 
30 sequences and polyadenylation signals can also be included in the transgene to increase the 
efficiency of expressi6n of the transgene. A tissue-specific regulatory sequence(s) can be 
operably-linked to the NOVX transgene to direct expression of NOVX protein to particular 
cells. Methods for generating transgenic animals via embryo manipulation and 
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microinjection, particularly animals such as mice, have become conventional in the art and 
are described, for example, in U.S. Patent Nos. 4,736,866; 4,870,009; and 4,873,191; and 
Hogan, 1986. In: MANIPULATING THE Mouse Embryo, Cold Spring Harbor Laboratory 
Press, Cold Spring Harbor, N.Y. Similar methods are used for production of other 
5 transgenic animals. A transgenic founder animal can be identified based upon the presence 
of the NOVX transgene in its genome and/or expression of NOVX mRNA in tissues or 
cells of the animals. A transgenic founder animal can then be used to breed additional 
animals carrying the transgene. Moreover, transgenic animals carrying a 
transgene-encoding NOVX protein can further be bred to other transgenic animals carrying 
10 other transgenes. 

To create a homologous recombinant animal, a vector is prepared which contains at 
least a portion of a NOVX gene into which a deletion, addition or substitution has been 
introduced to thereby alter, e.g., functionally disrupt, the NOVX gene. The NOVX gene 
can be a human gene (e.g. 9 the cDNA of any one of SEQ ID NO:2/i-l, wherein n is an 
1 5 integer between 1 and 52), but more preferably, is a non-human homologue of a human 
NOVX gene. For example, a mouse homologue of human NOVX gene of SEQ ID 
NO:2w-l, wherein n is an integer between 1 and 52, can be used to construct a homologous 
recombination vector suitable for altering an endogenous NOVX gene in the mouse 
genome. In one embodiment, the vector is designed such that, upon homologous 
20 recombination, the endogenous NOVX gene is functionally disrupted (i.e., no longer 
encodes a functional protein; also referred to as a "knock out" vector). 

Alternatively, the vector can be designed such that, upon homologous 1 
recombination, the endogenous NOVX gene is mutated or otherwise altered but still 
encodes functional protein (e.g. 9 the upstream regulatory region can be altered to thereby 
25 alter the expression of the endogenous NOVX protein). In the homologous recombination 
vector, the altered portion of the NOVX gene is flanked at its 5 ! - and 3-termini by 
additional nucleic acid of the NOVX gene to allow for homologous recombination to occur 
between the exogenous NOVX gene carried by the vector and an endogenous NOVX gene 
in an embryonic stem cell. The additional flanking NOVX nucleic acid is of sufficient 
30 length for successful homologous recombination with the endogenous gene. Typically, 
several kilobases of flanking DNA (both at the 5 - and 3-termini) are included in the 
vector. See, e.g., Thomas, et aL 9 1987. Cell 51: 503 for a description of homologous 
recombination vectors. The vector is ten introduced into an embryonic stem cell line (e.g., 
by electroporation) and cells in which the introduced NOVX gene has 
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homologously-recombined with the endogenous NOVX gene are selected. See, e.g., Li, et 
aL, 1992. Cell 69: 915. 

The selected cells are then injected into a blastocyst of an animal {e.g., a mouse) to 
form aggregation chimeras. See, e.g, Bradley, 1987. Ih: TERATOCARCINOMAS and 
5 Embryonic Stem Cells: A Practical Approach, Robertson, ed. IRL, Oxford, pp. 

1 13-152. A chimeric embryo can then be implanted into a suitable pseudopregnant female 
foster animal and the embryo brought to term. Progeny harboring the 
homologously-recombined DNA in their germ cells can be used to breed animals in which 
all cells of the animal contain the homologously-recombined DNA by germline 

10 transmission of the transgene. Methods for constructing homologous recombination 

vectors and homologous recombinant animals are described further in Bradley, 1991 . Curr. 
Opin. Biotechnol 2: 823-829; PCT International Publication Nos. : WO 90/1 1 354; WO 
91/01 140; WO 92/0968; and WO 93/04169. 

In another embodiment, transgenic non-humans animals can be produced that 

15 contain selected systems that allow for regulated expression of the transgene. One example 
of such a system is the cre/loxP recombinase system of bacteriophage PI . For a description 
of the cre/loxP recombinase system, See, e.g, Lakso, et aL, 1992. Proc. Natl Acad. Set 
USA 89: 6232-6236. Another example of a recombinase system is the FLP recombinase 
system of Saccharomyces cerevisiae. See, O'Gorman, et aL, 1991. Science 251:1351-1355. 

20 If a cre/loxP recombinase system is used to regulate expression of the transgene, animals 
containing transgenes encoding both the Cre recombinase and a selected protein are 
required. Such animals can be provided through the construction of "double" transgenic 
animals, e.g., by mating two transgenic animals, one containing a transgene encoding a 
selected protein and the other containing a transgene encoding a recombinase. 

25 Clones of the non-human transgenic animals described herein can also be produced 

according to the methods described in Wilmut, et aL, 1997. Nature 385: 810-813. In brief, 
a cell (e.g, a somatic cell) from the transgenic animal can be isolated and induced to exit 
the growth cycle and enter G 0 phase. The quiescent cell can then be fused, e.g, through the 
use of electrical pulses, to an enucleated oocyte from an animal of the same species from 

30 which the quiescent cell is isolated. The reconstructed oocyte is then cultured such that it 
develops to morula or blastocyte and then transferred to pseudopregnant female foster 
animal. The offspring borne of this female foster animal will be a clone of the animal from 
which the cell (e.g, the somatic cell) is isolated. 
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Pharmaceutical Compositions 

The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies 
(also referred to herein as "active compounds") of the invention, and derivatives, fragments, 
analogs and homologs thereof, can be incorporated into pharmaceutical compositions 
5 suitable for administration. Such compositions typically comprise the nucleic acid 

molecule, protein, or antibody and a pharmaceutically acceptable carrier. As used herein, 
"pharmaceutically acceptable carrier" is intended to include any and all solvents, dispersion 
media, coatings, antibacterial and antifungal agents, isotonic and absorption delaying 
agents, and the like, compatible with pharmaceutical administration. Suitable carriers are 

10 described in the most recent edition of Remington's Pharmaceutical Sciences, a standard 

reference text in the field, which is incorporated herein by reference. Preferred examples of 
such carriers or diluents include, but are not limited to, water, saline, finger's solutions, 
dextrose solution, and 5% human serum albumin. Liposomes and non-aqueous vehicles 
such as fixed oils may also be used. The use of such media and agents for 

1 5 pharmaceutically active substances is well known in the art. Except insofar as any 

conventional media or agent is incompatible with the active compound, use thereof in the 
compositions is contemplated. Supplementary active compounds can also be incorporated 
into the compositions. 

A pharmaceutical composition of the invention is formulated to be compatible with 

20 its intended route of administration. Examples of routes of administration include 

parenteral, e.g. 9 intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal 
(i.e., topical), transmucosal, and rectal administration. Solutions or suspensions used for 
parenteral, intradermal, or subcutaneous application can include the following components: 
a sterile diluent such as water for injection, saline solution, fixed oils, polyethylene glycols, 

25 glycerine, propylene glycol or other synthetic solvents; antibacterial agents such as benzyl 
alcohol or methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; 
chelating agents such as ethylenediaminetetraacetic acid (EDTA); buffers such as acetates, 
citrates or phosphates, and agents for the adjustment of tonicity such as sodium chloride or 
dextrose. The pH can be adjusted with acids or bases, such as hydrochloric acid or sodium 

30 hydroxide. The parenteral preparation can be enclosed in ampoules, disposable syringes or 
multiple dose vials made of glass or plastic. 

Pharmaceutical compositions suitable for injectable use include sterile aqueous 
solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
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preparation of sterile injectable solutions or dispersion. For intravenous administration, 
suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 
Parsippany, NJ.) or phosphate buffered saline (PBS). In all cases, the composition must be 
sterile and should be fluid to the extent that easy syringeability exists. It must be stable 
5 under the conditions of manufacture and storage and must be preserved against the 

contaminating action of microorganisms such as bacteria and fungi. The carrier can be a 
solvent or dispersion medium containing, for example, water, ethanol, polyol (for example, 
glycerol, propylene glycol, and liquid polyethylene glycol, and the like), and suitable 
mixtures thereof. The proper fluidity can be maintained, for example, by the use of a 

1 0 coating such as lecithin, by the maintenance of the required particle size in the case of 

dispersion and by the use of surfectants. Prevention of the action of microorganisms can be 
achieved by various antibacterial and antifungal agents, for example, parabens, 
chlorobutanol, phenol, ascorbic acid, thimerosal, and the like. In many cases, it will be 
preferable to include isotonic agents, for example, sugars, polyalcohols such as manitol, 

1 5 sorbitol, sodium chloride in the composition. Prolonged absorption of the injectable 

compositions can be brought about by including in the composition an agent which delays 
absorption, for example, aluminum monostearate and gelatin. 

Sterile injectable solutions can be prepared by incorporating the active compound 
(e.g., a NOVX protein or anti-NOVX antibody) in the required amount in an appropriate 

20 solvent with one or a combination of ingredients enumerated above, as required, followed 
by filtered sterilization. Generally, dispersions are prepared by incorporating Ihe active 
compound into a sterile vehicle that contains a basic dispersion medium and the required 
other ingredients from those enumerated above. In the case of sterile powders for the 
preparation of sterile injectable solutions, methods of preparation are vacuum drying and 

25 freeze-diying that yields a powder of the active ingredient plus any additional desired 
ingredient from a previously sterile-filtered solution thereof. 

Oral compositions generally include an inert diluent or an edible carrier. They can 
be enclosed in gelatin capsules or compressed into tablets. For the purpose of oral 
therapeutic administration, the active compound can be incorporated with excipients and 

30 used in the form of tablets, troches, or capsules. Oral compositions can also be prepared 
using a fluid carrier for use as a mouthwash, wherein the compound in the fluid carrier is 
applied orally and swished and expectorated or swallowed. Pharmaceutically compatible 
binding agents, and/or adjuvant materials can be included as part of the composition. The 
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tablets, pills, capsules, troches and the like can contain any of the following ingredients, or 
compounds of a similar nature: a binder such as microcrystalline cellulose, gum tragacanth 
or gelatin; an excipient such as starch or lactose, a disintegrating agent such as alginic acid, 
Primogel, or corn starch; a lubricant such as magnesium stearate or Sterotes; a glidant such 
5 as colloidal silicon dioxide; a sweetening agent such as sucrose or saccharin; or a flavoring 
agent such as peppermint, methyl salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an 
aerosol spray from pressured container or dispenser which contains a suitable propellant, 
&g-9 a gas such as carbon dioxide, or a nebulizer. 

10 Systemic administration can also be by transmucosal or transdermal means. For 

transmucosal or transdermal administration, penetrants appropriate to the barrier to be 
permeated are used in the formulation. Such penetrants are generally known in the art, and 
include, for example, for transmucosal administration, detergents, bile salts, and fusidic 
acid derivatives. Transmucosal administration can be accomplished through the use of 

15 nasal sprays or suppositories. For transdermal administration, the active compounds are 
formulated into ointments, salves, gels, or creams as generally known in the art. 

The compounds can also be prepared in the form of suppositories with 
conventional suppository bases such as cocoa butter and other glycerides) or retention 
enemas for rectal delivery. 

20 In one embodiment, the active compounds are prepared with carriers that will 

protect the compound against rapid elimination from the body, such as a controlled release 
formulation, including implants and microencapsulated delivery systems. Biodegradable, 
biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 
polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation 

25 of such formulations will be apparent to those skilled in the art. The materials can also be 
obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal 
suspensions (including liposomes targeted to infected cells with monoclonal antibodies to 
viral antigens) can also be used as pharmaceutical^ acceptable carriers. These can be 
prepared according to methods known to those skilled in the art, for example, as described 

30 in U.S. Patent No. 4,522,81 1 . 

It is especially advantageous to formulate oral or parenteral compositions in dosage 

f 

unit form for ease of administration and uniformity of dosage. Dosage unit form as used 
herein refers to physically discrete units suited as unitary dosages for the subject to be 
treated; each unit containing a predetermined quantity of active compound calculated to 
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produce the desired therapeutic effect in association with the required pharmaceutical 
carrier. The specification for the dosage unit foims of the invention are dictated by and 
directly dependent on the unique characteristics of the active compound and the particular 
therapeutic effect to be achieved, and the limitations inherent in the art of compounding 
5 such an active compound for the treatment of individuals. 

The nucleic acid molecules of the invention can be inserted into vectors and used as 
gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration (see, e.g„ U.S. Patent No. 5,328,470) or by 
stereotactic injection (see, e.g. 9 Chen, et al 9 1994. Proc. Natl Acad. Set USA 91: 
10 3054-3057). The pharmaceutical preparation of the gene therapy vector can include the 
gene therapy vector in an acceptable diluent, or can comprise a slow release matrix in 
which the gene delivery vehicle is imbedded. Alternatively, where the complete gene 
delivery vector can be produced intact from recombinant cells, e.g> retroviral vectors, the 
pharmaceutical preparation can include one or more cells that produce the gene delivery 
15 system. 

The pharmaceutical compositions can be included in a container, pack, or dispenser 
together with instructions for administration. 

Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express NOVX 
20 protein (e.g., via a recombinant expression vector in a host cell in gene therapy 

applications), to detect NOVX mRNA (e.g. 9 in a biological sample) or a genetic lesion in a 
NOVX gene, and to modulate NOVX activity, as described fiirther, below. In addition, the 
NOVX proteins can be used to screen drugs or compounds that modulate the NOVX 
protein activity or expression as well as to treat disorders characterized by insufficient or 
25 excessive production of NOVX protein or production of NOVX protein forms that have 
decreased or aberrant activity compared to NOVX wild-type protein (e.g.; diabetes 
(regulates insulin release); obesity (binds and transport lipids); metabolic disturbances 
associated with obesity, the metabolic syndrome X as well as anorexia and wasting 
disorders associated with chronic diseases and various cancers, and infectious 
30 disease(possesses anti-microbial activity) and the various dyslipidenrias. In addition, the 
anti-NOVX antibodies of the invention can be used to detect and isolate NOVX proteins 
and modulate NOVX activity. In yet a further aspect, the invention can be used in methods 
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to influence appetite, absorption of nutrients and the disposition of metabolic substrates in 
both a positive and negative fashion. 

The invention further pertains to novel agents identified by the screening assays 
described herein and uses thereof for treatments as described, supra. 

5 Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identifying modulators, candidate or test compounds or agents (e.g., peptides, 
peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 
stimulatory or inhibitory effect on, e.g.> NOVX protein expression or NOVX protein 

10 activity. The invention also includes compounds identified in the screening assays 
described herein. 

hi one embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of a 
NOVX protein or polypeptide or biologically-active portion thereof. The test compounds 
15 of the invention can be obtained using any of the numerous approaches in combinatorial 
library methods known in the art, including: biological libraries; spatially addressable 
parallel solid phase or solution phase libraries; synthetic library methods requiring 
deconvolution; the "one-bead one-compound" library method; and synthetic library 
methods using affinity chromatography selection. The biological library approach is 
20 limited to peptide libraries, while the other four approaches are applicable to peptide, 
non-peptide oligomer or small molecule libraries of compounds. See, e.g., Lam, 1997. 
Anticancer Drug Design 12: 145. 

A "small molecule" as used herein, is meant to refer to a composition that has a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 
25 molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, 

carbohydrates, lipids or other organic or inorganic molecules. Libraries of chemical and/or 
biological mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can 
be screened with any of the assays of the invention. 

Examples of methods for the synthesis of molecular libraries can be found in the 
30 art, for example in: DeWitt, et al 9 1993. Proc. Natl Acad. ScL U.SA. 90: 6909; Erb, et al 9 
1994. Proc. Natl Acad. ScL U.SA. 91: 1 1422; Zuckermaim, et aL 9 1994. J. Med. Chem. 37: 
2678; Cho, et al 9 1993. Science 261 : 1303; Carrell, et al. 9 1994. Angew. Chem. Int. Ed. 
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Engl 33: 2059; Carell, et aU 1994. Angew. Chem. Int. Ed. Engl. 33: 2061; and Gallop, et 
ah, 1994. J. Med. Chem. 37: 1233. 

Libraries of compounds may be presented in solution (e.g., Houghten, 1992. 
Biotechniques 13: 412-421), or on beads (Lam, 1991 . Nature 354: 82-84), on chips (Fodor, 
5 1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 
U.S. Patent 5,233,409), plasmids (Cull, et al, 1992. Proc. Natl Acad. Set USA 89: 
1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. 
Science 249: 404-406; Cwirla, et al. 9 1990. Proc. Natl Acad. Set U.SA. 87: 6378-6382; 
Felici, 1991. J. Mol Biol 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

10 In one embodiment, an assay is a cell-based assay in which a cell which expresses a 

membrane-bound form of NOVX protein, or a biologically-active portion thereof, on the 
cell surface is contacted with a test compound and the ability of the test compound to bind 
to a NOVX protein determined. The cell, for example, can of mammalian origin or a yeast 
cell. Determining the ability of the test compound to bind to the NOVX protein can be 

15 accomplished, for example, by coupling the test compound with a radioisotope or 
enzymatic label such that binding of the test compound to the NOVX protein or 
biologically-active portion thereof can be determined by detecting the labeled compound in 
a complex. For example, test compounds can be labeled with I25 1, 35 S, 14 C, or 3 H, either 
directly or indirectly, and the radioisotope detected by direct counting of radioemission or 

20 by scintillation counting. Alternatively, test compounds can be enzymatically-labeled with, 
for example, horseradish peroxidase, alkaline phosphatase, or luciferase, and the enaymatic 
label detected by determination of conversion of an appropriate substrate to product. In 
one embodiment, the assay comprises contacting a cell which expresses a membrane-bound 
form of NOVX protein, or a biologically-active portion thereof, on the cell surface with a 

25 known compound which binds NOVX to form an assay mixture, contacting the assay 

mixture with a test compound, and determining the ability of the test compound to interact 
with a NOVX protein, wherein determining the ability of the test compound to interact with 
a NOVX protein comprises determining the ability of the test compound to preferentially 
bind to NOVX protein or a biologically-active portion thereof as compared to the known 

30 compound. 

In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of NOVX protein, or a biologically-active portion 
thereof, on the cell surface with a test compound and determining the ability of the test 
compound to modulate (e.g., stimulate or inhibit) the activity of the NOVX protein or 
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biologically-active portion thereof. Determining me ability of the test compound to 
modulate the activity of NOVX or a biologically-active portion thereof can be 
accomplished, for example, by detenirining the ability of the NOVX protein to bind to or 
interact with a NOVX target molecule. As used herein, a "target molecule" is a molecule 

5 with which a NOVX protein binds or interacts in nature, for example, a molecule on the 
surface of a cell which expresses a NOVX interacting protein, a molecule on the surface of 
a second cell, a molecule in the extracellular milieu, a molecule associated with the internal 
surface of a cell membrane or a cytoplasmic molecule. A NOVX target molecule can be a 
non-NOVX molecule or a NOVX protein or polypeptide of the invention. In one 

10 embodiment, a NOVX target molecule is a component of a signal transduction pathway 
mat facilitates transduction of an extracellular signal (eg. a signal generated by binding of 
a compound to a membrane-bound NOVX molecule) through the cell membrane and into 
the cell. The target, for example, can be a second intercellular protein lhat has catalytic 
activity or a protein that facilitates the association of downstream signaling molecules with 

15 NOVX. 

Determining the ability of the NOVX protein to bind to or interact with a NOVX 
target molecule can be accomplished by one of the methods described above for 
determining direct binding. In one embodiment, determining the ability of Ihe NOVX 
protein to bind to or interact with a NOVX target molecule can be accomplished by 
20 detemining the activity of the target molecule. For example, the activity of the target 
molecule can be determined by detecting induction of a cellular second messenger of the 
target (i.e. intracellular Ca 2+ , diacylglycerol, IP 3 , etc.), detecting catalytic/enzymatic 
activity of the target an appropriate substrate, detecting the induction of a reporter gene 
(comprising a NOVX-responsive regulatory element operatively linked to a nucleic acid 
25 encoding a detectable marker, e.g., luciferase), or detecting a cellular response, for 
example, cell survival, cellular differentiation, or cell proliferation. 

In yet another embodiment, an assay of the invention is a cell-free assay comprising 
' contacting a NOVX protein or biologically-active portion thereof with a test compound and 

determining the ability of the test compound to bind to the NOVX protein or 
30 biologically-active portion thereof. Binding of the test compound to the NOVX protein can 
be determined either directly or indirectly as described above. In one such embodiment, 
the assay comprises contacting the NOVX protein or biologically-active portion thereof 
with a known compound which binds NOVX to form an assay mixture, contacting the 
assay mixture with a test compound, and determining the ability of the test compound to 
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interact with a NOVX protein, wherein determining the ability of the test compound to 
interact with a NOVX protein comprises determining the ability of the test compound to 
preferentially bind to NOVX or biologically-active portion thereof as compared to the 
known compound. 

5 In still another embodiment, an assay is a cell-free assay comprising contacting 

NOVX protein or biologically-active portion thereof with a test compound and determining 
the ability of the test compound to modulate {e.g. stimulate or inhibit) the activity of the 
NOVX protein or biologically-active portion thereof. Determining the ability of the test 
compound to modulate the activity of NOVX can be accomplished, for example, by 
10 determining the ability of the NOVX protein to bind to a NOVX target molecule by one of 
the methods described above for determining direct binding. In an alternative embodiment, 
determining the ability of the test compound to modulate the activity of NOVX protein can 
be accomplished by determining the ability of the NOVX protein further modulate a 
NOVX target molecule. For example, the catalytic/en2ymatic activity of the target 
1 5 molecule on an appropriate substrate can be determined as described, supra. 

In yet another embodiment, the cell-free assay comprises contacting the NOVX 
protein or biologically-active portion thereof with a known compound which binds NOVX 
protein to form an assay mixture, contacting the assay mixture with a test compound, and 
determining the ability of the test compound to interact with a NOVX protein, wherein 
20 determining the ability of the test compound to interact with a NOVX protein comprises 
determining the ability of the NOVX protein to preferentially bind to or modulate the 
activity of a NOVX target molecule. 

The cell-free assays of the invention are amenable to use of both the soluble form or 
the membrane-bound form of NOVX protein. In the case of cell-free assays comprising the 
25 membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of NOVX protein is maintained in solution. Examples 
of such solubilizing agents include non-ionic detergents such as n-octylglucoside, 
n-dodecylglucoside, n-dodecylmaltoside, octanoyl-N-methylglucamide, 
decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, Thesit®, 
30 Isotridecypoly(ethylene glycol ether) n , N-dodecyl-N^-dimethyl-3-ammonio-l -propane 
sulfonate, 3-(3-cholamidopropyl) dimethylamminiol-l-propane sulfonate (CHAPS), or 
3-(3-cholamidopropyl)dimethylaniminiol-2-hydroxy-l-propane sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may 
be desirable to immobilize either NOVX protein or its target molecule to facilitate 
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separation of complexed from uncomplexed forms of one or both of the proteins, as well as 
to accommodate automation of the assay. Binding of a test compound to NOVX protein, or 
interaction of NOVX protein with a target molecule in the presence and absence of a 
candidate compound, can be accomplished in any vessel suitable for containing the 
5 reactants. Examples of such vessels include microtiter plates, test tubes, and 

micro-centrifuge tubes. In one embodiment, a fusion protein can be provided that adds a 
domain that allows one or both of the proteins to be bound to a matrix. For example, 
GST-NOVX fusion proteins or GST-target fusion proteins can be adsorbed onto 
glutathione sepharose beads (Sigma Chemical, St Louis, MO) or glutathione derivatized 
1 0 microtiter plates, that are then combined with the test compound or the test compound and 
either the non-adsorbed target protein or NOVX protein, and the mixture is incubated under 
conditions conducive to complex formation (e.g., at physiological conditions for salt and 
pH). Following incubation, the beads or microtiter plate wells are washed to remove any 
unbound components, the matrix immobilized in the case of beads, complex determined 
1 5 either directly or indirectly, for example, as described, supra. Alternatively, the complexes 
can be dissociated from the matrix, and the level of NOVX protein binding or activity 
determined using standard techniques. 

Other techniques for immobilizing proteins on matrices can also be used in the 
screening assays of the invention. For example, either the NOVX protein or its target 
20 molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
NOVX protein or target molecules can be prepared from biotin-NHS 
(N-hydroxy-succinimide) using techniques well-known within the art (e.g. 9 biotinylation 
kit, Pierce Chemicals, Rockford, 111.), and immobilized in the wells of streptavidin-coated 
96 well plates (Pierce Chemical). Alternatively, antibodies reactive with NOVX protein or 
25 target molecules, but which do not interfere with binding of the NOVX protein to its target 
molecule, can be derivatized to the wells of the plate, and unbound target or NOVX protein 
trapped in the wells by antibody conjugation. Methods for detecting such complexes, in 
addition to those described above for the GST-immobilized complexes, include 
immunodetection of complexes using antibodies reactive with the NOVX protein or target 
30 molecule, as well as enzyme-linked assays that rely on detecting an enzymatic activity 
associated with the NOVX protein or target molecule. 

In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of 
NOVX mRNA or protein in the cell is determined. The level of expression of NOVX 
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mRNA or protein in the presence of the candidate compound is compared to the level of 
expression of NOVX mRNA or protein in the absence of the candidate compound. The 
candidate compound can then be identified as a modulator of NOVX mRNA or protein 
expression based upon this comparison. For example, when expression of NOVX mRNA 
5 or protein is greater (i.e. t statistically significantly greater) in the presence of the candidate 
compound than in its absence, the candidate compound is identified as a stimulator of 
NOVX mRNA or protein expression. Alternatively, when expression of NOVX mRNA or 
protein is less (statistically significantly less) in the presence of the candidate compound 
than in its absence, the candidate compound is identified as an inhibitor of NOVX mRNA 
10 or protein expression. The level of NOVX mRNA or protein expression in the cells can be 
determined by methods described herein for detecting NOVX mRNA or protein. 

In yet another aspect of the invention, the NOVX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,317; 
Zervos, et aL, 1993. Cell 72: 223-232; Madura, et aL, 1993. J. Biol. Chem. 268: 
15 12046-12054; Bartel, et aL, 1993. Biotechniques 14: 920-924; Iwabuchi, et aL, 1993. 

Oncogene 8: 1693-1696; and Brent WO 94/10300), to identify other proteins that bind to or 
interact with NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX 
activity. Such NOVX-binding proteins are also involved in the propagation of signals by 
the NOVX proteins as, for example, upstream or downstream elements of the NOVX 
20 pathway. 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for NOVX is fused to a 
gene encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In 

25 the other construct, a DNA sequence, from a library of DNA sequences, that encodes an 
unidentified protein ("prey" or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming a NOVX-dependent complex, the DNA-binding and activation 
domains of the transcription factor are brought into close proximity. This proximity allows 

30 transcription of a reporter gene (e.g. , LacZ) that is operably linked to a transcriptional 

regulatory site responsive to the transcription factor. Expression of the reporter gene can 
be detected and cell colonies containing the functional transcription factor can be isolated 
and used to obtain the cloned gene that encodes the protein which interacts with NOVX. 
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The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described herein. 

Detection Assays 

Portions or fragments of the cDNA sequences identified herein (and the 

5 corresponding complete gene sequences) can be used in numerous ways as polynucleotide 
reagents. By way of example, and not of limitation, these sequences can be used to: (0 
map their respective genes on a chromosome; and, thus, locate gene regions associated with 
genetic disease; (ii) identify an individual from a minute biological sample (tissue typing); 
and (ffl) aid in forensic identification of a biological sample. Some of these applications 

10 are described in the subsections, below. 

Chromosome Mapping 

Once the sequence (or a portion of the sequence) of a gene has been isolated, this 
sequence can be used to map the location of the gene on a chromosome. This process is 
called chromosome mapping. Accordingly, portions or fragments of the NOVX sequences 

15 of SEQ ID NO:2/*-l , wherein n is an integer between 1 and 52, or fragments or derivatives 
thereof, can be used to map the location of the NOVX genes, respectively, on a 
chromosome. The mapping of the NOVX sequences to chromosomes is an important first 
step in correlating these sequences with genes associated with disease. 

Briefly, NOVX genes can be mapped to chromosomes by preparing PCR primers 

20 (preferably 15-25 bp in length) from the NOVX sequences. Computer analysis of the 
NOVX, sequences can be used to rapidly select primers that do not span more than one 
exon in the genomic DNA, thus complicating the amplification process. These primers can 
then be used for PCR screening of somatic cell hybrids containing individual human 
chromosomes. Only those hybrids containing the human gene corresponding to the NOVX 

25 sequences will yield an amplified fragment 

Somatic cell hybrids are prepared by fusing somatic cells from different mammals 
(e.g., human and mouse cells). As hybrids of human and mouse cells grow and divide, they 
gradually lose human chromosomes in random order, but retain the mouse chromosomes. 
By using media in which mouse cells cannot grow, because they lack a particular enzyme, 

30 but in which human cells can, the one human chromosome that contains the gene encoding 
the needed enzyme will be retained. By using various media, panels of hybrid cell lines 
can be established. Each cell line in a panel contains either a single human chromosome or 
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a small number of human chromosomes, and a full set of mouse chromosomes, allowing 
easy mapping of individual genes to specific human chromosomes. See, e.g., D'Eustachio, 
et al. 9 1983. Science 220: 919-924. Somatic cell hybrids containing only fragments of 
human chromosomes can also be produced by using human chromosomes with 
5 translocations and deletions. 

PCR mapping of somatic cell hybrids is a rapid procedure for assigning a particular 
sequence to a particular chromosome. Three or more sequences can be assigned per day 
using a single thermal cycler. Using the NOVX sequences to design oligonucleotide 
primers, sub-localization can be achieved with panels of fragments from specific 
10 chromosomes. 

Fluorescence in situ hybridization (FISH) of a DNA sequence to a metaphase 
chromosomal spread can further be used to provide a precise chromosomal location in one 
step. Chromosome spreads can be made using cells whose division has been blocked in 
metaphase by a chemical like colcemid that disrupts the mitotic spindle. The chromosomes 
1 5 can be treated briefly with trypsin, and then stained with Giemsa. A pattern of light and 
dark bands develops on each chromosome, so that the chromosomes can be identified 
individually. The FISH technique can be used with a DNA sequence as short as 500 or 600 
bases. However, clones larger than 1,000 bases have a higher likelihood of binding to a 
unique chromosomal location with sufficient signal intensity for simple detection. 
20 Preferably 1,000 bases, and more preferably 2,000 bases, will suffice to get good results at 
a reasonable amount of time. For a review of this technique, see, Verma, et al. 9 HUMAN 
CHROMOSOMES: A MANUAL OF Basic TECHNIQUES (Pergamon Press, New York 1988). 

Reagents for chromosome mapping can be used individually to mark a single 
chromosome or a single site on that chromosome, or panels of reagents can be used for 
25 marking multiple sites and/or multiple chromosomes. Reagents corresponding to 

noncoding regions of the genes actually are preferred for mapping purposes. Coding 
sequences are more likely to be conserved within gene families, thus increasing the chance 
of cross hybridizations during chromosomal mapping. 

Once a sequence has been mapped to a precise chromosomal location, the physical 
30 position of the sequence on the chromosome can be correlated with genetic map data. Such 
data are found, e.g., in McKusick, MENDELIAN INHERITANCE IN MAN, available on-line 
through Johns Hopkins University Welch Medical Library). The relationship between 
genes and disease, mapped to the same chromosomal region, can then be identified through 

81 

030601 49A2 I > 



WO 03/060149 



PCT/US03/00252 



linkage analysis (co-inheritance of physically adjacent genes), described in, e.g., Egeland, 

et al. 9 1987. Nature, 325: 783-787. 

Moreover, differences in the DNA sequences between individuals affected and 

unaffected with a disease associated with the NOVX gene, can be determined. If a 
5 mutation is observed in some or all of the affected individuals but not in any unaffected 

individuals, then the mutation is likely to be the causative agent of the particular disease. 

Comparison of affected and unaffected individuals generally involves first looking for 

structural alterations in the chromosomes, such as deletions or translocations that are 

visible from chromosome spreads or detectable using PCR based on that DNA sequence. 
10 Ultimately, complete sequencing of genes from several individuals can be performed to 

confirm the presence of a mutation and to distinguish mutations from polymorphisms. 

Tissue Typing 

The NOVX sequences of the invention can also be used to identify individuals from 
minute biological samples. In this technique, an individual's genomic DNA is digested 
1 5 with one or more restriction enzymes, and probed on a Southern blot to yield unique bands 
for identification. The sequences of the invention are useful as additional DNA markers for 
RFLP ("restriction fragment length polymorphisms/' described in U.S. Patent No. 
5,272,057). 

Furthermore, the sequences of the invention can be used to provide an alternative 
20 technique that determines the actual base-by-base DNA sequence of selected portions of an 
individual's genome. Thus, the NOVX sequences described herein can be used to prepare 
two PCR primers from the 5 - and 3'-termini of the sequences. These primers can then be 
used to amplify an individual's DNA and subsequently sequence it. 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 

25 can provide unique individual identifications, as each individual will have a unique set of 
such DNA sequences due to allelic differences. The sequences of the invention can be used 
to obtain such identification sequences from individuals and from tissue. The NOVX 
sequences of the invention uniquely represent portions of the human genome. Allelic 
variation occurs to some degree in the coding regions of these sequences, and to a greater 

30 degree in the noncoding regions. It is estimated that allelic variation between individual 
humans occurs with a frequency of about once per each 500 bases. Much of the allelic 
variation is due to single nucleotide polymorphisms (SNPs), which include restriction 
fragment length polymorphisms (RFLPs). 
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Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. 
Because greater numbers of polymorphisms occur in the noncoding regions, fewer 
sequences are necessary to differentiate individuals. The noncoding sequences can 
5 comfortably provide positive individual identification with a panel of perhaps 10 to 1,000 
primers that each yield a noncoding amplified sequence of 100 bases. If coding sequences, 
such as those of SEQ ID NO:2»-l , wherein n is an integer between 1 and 52, are used, a 
more appropriate number of primers for positive individual identification would be 
500-2,000. 

10 Predictive Medicine 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, pharmacogenomics, and monitoring clinical trials are used for 
prognostic (predictive) purposes to thereby treat an individual prophylactically. 
Accordingly, one aspect of the invention relates to diagnostic assays for determining 
15 NOVX protein and/or nucleic acid expression as well as NOVX activity, in the context of a 
biological sample (e.g. , blood, serum, cells, tissue) to thereby determine whether an 
individual is afflicted with a disease or disorder, or is at risk of developing a disorder, 
associated with aberrant NOVX expression or activity. The disorders include metabolic 
disorders, diabetes, obesity, infectious disease, anorexia, cancer-associated cachexia, 
20 cancer, neurodegenerative disorders, Alzheimer's Disease, Parkinson's Disorder, immune 
disorders, and hematopoietic disorders, and the various dyslipidemias, metabolic 
disturbances associated with obesity, the metabolic syndrome X and wasting disorders 
associated with chronic diseases and various cancers. The invention also provides for 
prognostic (or predictive) assays for determining whether an individual is at risk of 
25 developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
For example, mutations in a NOVX gene can be assayed in a biological sample. Such 
assays can be used for prognostic or predictive purpose to thereby prophylactically treat an 
individual prior to the onset of a disorder characterized by or associated with NOVX 
protein, nucleic acid expression, or biological activity. 
30 Another aspect of the invention provides methods for determining NOVX protein, 

nucleic acid expression or activity in an individual to thereby select appropriate therapeutic 
or prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Pharmacogenomics allows for me selection of agents {e.g., drugs) for therapeutic or 
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prophylactic treatment of an individual based on the genotype of the individual (e.g., the 
genotype of the individual examined to determine the ability of the individual to respond to 
a particular agent.) 

Yet another aspect of the invention pertains to monitoring the influence of agents 
5 (e.g. 9 drugs, compounds) on the expression or activity of NOVX in clinical trials. 

These and other agents are described in further detail in the following sections. 

Diagnostic Assays 

An exemplary method for detecting the presence or absence of NOVX in a 
biological sample involves obtaining a biological sample from a test subject and contacting 

1 0 the biological sample with a compound or an agent capable of detecting NOVX protein or 
nucleic acid (e.g. , mRNA, genomic DNA) that encodes NOVX protein such that the 
presence of NOVX is detected in the biological sample. An agent for detecting NOVX 
mRNA or genomic DNA is a labeled nucleic acid probe capable of hybridizing to NOVX 
mRNA or genomic DNA. The nucleic acid probe can be, for example, a full-length NOVX 

1 5 nucleic acid, such as die nucleic acid of SEQ ID NO:2n-l , wherein n is an integer between 
1 and 52, or a portion thereof, such as an oligonucleotide of at least 15, 30, 50, 100, 250 or 
500 nucleotides in length and sufficient to specifically hybridize under stringent conditions 
to NOVX mRNA or genomic DNA. Other suitable probes for use in the diagnostic assays 
of the invention are described herein. 

20 An agent for detecting NOVX protein is an antibody capable of binding to NOVX 

protein, preferably an antibody with a detectable label. Antibodies can be polyclonal, or 
more preferably, monoclonal. An intact antibody, or a fragment thereof (e.g. 9 Fab or 
F(ab')2) can be used. The term "labeled", with regard to the probe or antibody, is intended 
to encompass direct labeling of the probe or antibody by coupling (r.e., physically linking) 

25 a detectable substance to the probe or antibody, as well as indirect labeling of the probe or 
antibody by reactivity with another reagent that is directly labeled. Examples of indirect 
labeling include detection of a primary antibody using a fluorescentiy-labeled secondary 
antibody and end-labeling of a DNA probe with biotin such that it can be detected with 
fluorescently-labeled streptavidin. The term "biological sample" is intended to include 

30 tissues, cells and biological fluids isolated from a subject, as well as tissues, cells and fluids 
present within a subject. That is, the detection method of the invention can be used to 
detect NOVX mRNA, protein, or genomic DNA in a biological sample in vitro as well as 
in vivo. For example, in vitro techniques for detection of NOVX mRNA include Northern 
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hybridizations and in situ hybridizations. In vitro techniques for detection of NOVX 
protein include enzyme linked immunosorbent assays (ELISAs), Western blots, 
immunoprecipitations, and immunofluorescence. In vitro techniques for detection of 
NOVX genomic DNA include Southern hybridizations. Furthermore, in vivo techniques 
5 for detection of NOVX protein include introducing into a subject a labeled anti-NOVX 
antibody. For example, the antibody can be labeled with a radioactive marker whose 
presence and location in a subject can be detected by standard imaging techniques. 

In one embodiment, the biological sample contains protein molecules from the test 
subject Alternatively, the biological sample can contain mRNA molecules from the test 
. 10 subject or genomic DNA molecules from the test subject. A preferred biological sample is 
a peripheral blood leukocyte sample isolated by conventional means from a subject 

In another embodiment, the methods further involve obtaining a control biological 
sample from a control subject, contacting the control sample with a compound or agent v 
capable of detecting NOVX protein, mRNA, or genomic DNA, such that the presence of 
1 5 NOVX protein, mRNA or genomic DNA is detected in the biological sample, and 

comparing the presence of NOVX protein, mRNA or genomic DNA in the control sample 
with the presence of NOVX protein, mRNA or genomic DNA in the test sample. 

The invention also encompasses kits for detecting the presence of NOVX in a 
biological sample. For example, the kit can comprise: a labeled compound or agent 
20 capable of detecting NOVX protein or mRNA in a biological sample; means for 

determining the amount of NOVX in the sample; and means for comparing the amount of 
NOVX in the sample with a standard. The compound or agent can be packaged in a 
suitable container. The kit can further comprise instructions for using the kit to detect 
NOVX protein or nucleic acid. 

25 Prognostic Assays 

The diagnostic methods described herein can furthermore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant 
NOVX expression or activity. For example, the assays described herein, such as the 
preceding diagnostic assays or the following assays, can be utilized to identify a subject 
30 having or at risk of developing a disorder associated with NOVX protein, nucleic acid 
expression or activity. Alternatively, the prognostic assays can be utilized to identify a 
subject having or at risk for developing a disease or disorder. Thus, the invention provides 
a method for identifying a disease or disorder associated with aberrant NOVX expression 
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or activity in which a test sample is obtained from a subject and NOVX protein or nucleic 
acid (e.g., mRNA, genomic DNA) is detected, wherein the presence of NOVX protein or 
nucleic acid is diagnostic for a subject having or at risk of developing a disease or disorder 
associated with aberrant NOVX expression or activity. As used herein, a "test sample" 
5 refers to a biological sample obtained from a subject of interest. For example, a test sample 
can be a biological fluid (e.g, serum), cell sample, or tissue. 

Furthermore, the prognostic assays described herein can be used to determine 
whether a subject can be administered an agent (e.g., an agonist, antagonist, 
peptidomimetic, protein, peptide, nucleic acid, small molecule, or other drug candidate) to 

10 treat a disease or disorder associated with aberrant NOVX expression or activity. For 
example, such methods can be used to determine whether a subject can be effectively 
treated with an agent for a disorder. Thus, the invention provides methods for determining 
whether a subject can be effectively treated with an agent for a disorder associated with 
aberrant NOVX expression or activity in which a test sample is obtained and NOVX 

15 protein or nucleic acid is detected (e.g., wherein the presence of NOVX protein or nucleic 
acid is diagnostic for a subject that can be administered the agent to treat a disorder 
associated with aberrant NOVX expression or activity). 

The methods of the invention can also be used to detect genetic lesions in a NOVX 
gene, thereby determining if a subject with the lesioned gene is at risk for a disorder 

20 characterized by aberrant cell proliferation and/or differentiation. In various embodiments, 
the methods include detecting, in a sample of cells from the subject, the presence or 
absence of a genetic lesion characterized by at least one of an alteration affecting the 
integrity of a gene encoding a NOVX-protein, or the misexpression of the NOVX gene. 
For example, such genetic lesions can be detected by ascertaining the existence of at least 

25 one of: (z) a deletion of one or more nucleotides from a NOVX gene; (fl) an addition of one 
or more nucleotides to a NOVX gene; (iii) a substitution of one or more nucleotides of a 
NOVX gene, (zv) a chromosomal rearrangement of a NOVX gene; (v) an alteration in the 
level of a messenger RNA transcript of a NOVX gene, (vr) aberrant modification of a 
NOVX gene, such as of the methylation pattern of the genomic DNA, (vzz) the presence of 

30 a non-wild-type splicing pattern of a messenger RNA transcript of a NOVX gene, (vzzz) a 
non-wild-type level of a NOVX protein, (ix) allelic loss of a NOVX gene, and (jc) 
inappropriate post-translational modification of a NOVX protein. As described herein, 
there are a large number of assay techniques known in the art which can be used for 
detecting lesions in a NOVX gene. A preferred biological sample is a peripheral blood 
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leukocyte sample isolated by conventional means from a subject. However, any biological 
sample containing nucleated cells may be used, including, for example, buccal mucosal 
cells. 

In certain embodiments, detection of the lesion involves the use of a probe/primer in 
5 a polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), 
such as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) 
(see, eg., Landegran, et al, 1988. Science 241: 1077-1080; and Nakazawa, et al, 1994. 
Proc. Natl. Acad. Sci. USA 91 : 360-364), me latter of which can be particularly useful for 
detecting point mutations in the NOVX-gene (see, Abravaya, et al, 1995. Nucl. Acids Res. 
10 23: 675-682). This method can include the steps of collecting a sample of cells from a 

patient, isolating nucleic acid (e.g., genomic, mRNA or both) from the cells of the sample, 
contacting the nucleic acid sample with one or more primers that specifically hybridize to a 
NOVX gene under conditions such that hybridization and amplification of the NOVX gene 
(if present) occurs, and detecting the presence or absence of an amplification product, or 
1 5 detecting the size of the amplification product and comparing the length to a control 

sample. It is anticipated that PCR and/or LCR may be desirable to use as a preliminary 
amplification step in conjunction with any of the techniques used for detecting mutations 
described herein. 

Alternative amplification methods include: self sustained sequence replication (see, 
20 Guatelli, et al., 1990. Proc. Natl. Acad. Sci. USA 87: 1 874-1 878), transcriptional 

amplification system (see, Kwoh, et al, 1989. Proc. Natl. Acad. Sci. USA 86: 1173-1177); 
Qp Replicase (see, Lizardi, et al, 1988. BioTechnology 6: 1 197), or any other nucleic acid 
amplification method, followed by the detection of the amplified molecules using 
techniques well known to those of skill in the art These detection schemes are especially 
25 useful for the detection of nucleic acid molecules if such molecules are present in very low 
numbers. 

In an alternative embodiment, mutations in a NOVX gene from a sample cell can be 
identified by alterations in restriction enzyme cleavage patterns. For example, sample and 
control DNA is isolated, amplified (optionally), digested with one or more restriction 
30 endonucleases, and fragment length sizes are determined by gel electrophoresis and 
compared. Differences in fragment length sizes between sample and control DNA 
indicates mutations in the sample DNA. Moreover, the use of sequence specific ribozymes 
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{see, e.g., U.S. Patent No. 5,493,531) can be used to score for the presence of specific 
mutations by development or loss of a ribozyme cleavage site. 

In other embodiments, genetic mutations in NOVX can be identified by hybridizing 
a sample and control nucleic acids, eg., DNA or RNA, to high-density arrays containing 
5 hundreds or thousands of oligonucleotides probes. See, e.g., Cronin, et ah, 1996. Human 
Mutation 7: 244-255; Kozal, et al, 1996. Nat Med. 2: 753-759. For example, genetic 
mutations in NOVX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Cronin, et al, supra. Briefly, a first hybridization array of 
probes can be used to scan through long stretches of DNA in a sample and control to 
1 0 identify base changes between the sequences by making linear arrays of sequential 
overlapping probes. This step allows the identification of point mutations. This is 
followed by a second hybridization array that allows the characterization of specific 
mutations by using smaller, specialized probe arrays complementary to all variants or 
mutations detected. Each mutation array is composed of parallel probe sets, one 
1 5 complementary to the wild-type gene and the other complementary to the mutant gene. 

In yet another embodiment, any of a variety of sequencing reactions known in the 
art can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the coiresponding'wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim 
20 and Gilbert, 1977. Proc. Natl. Acad. Set USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. 
Sci. USA 74: 5463. It is also contemplated that any of a variety of automated sequencing 
procedures can be utilized when performing the diagnostic assays (see, e.g., Naeve, et aL 9 
1995. Biotechniques 19: 448), including sequencing by mass spectrometry (see, e.g., PCT 
International Publication No. WO 94/16101; Cohen, et a/., 1996. Adv. Chromatography 36: 
25 127-162; and Griffin, et al 9 1993. Appl Biochem. Biotechnol 38: 147-159). 

Other methods for detecting mutations in the NOVX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 
RNA/DNA heteroduplexes. See, e.g., Myers, et al y 1985. Science 230: 1242. In general, 
the art technique of "mismatch cleavage" starts by providing heteroduplexes of formed by 
30 hybridizing (labeled) RNA or DNA containing the wild-type NOVX sequence with 
potentially mutant RNA or DNA obtained from a tissue sample. The double-stranded 
duplexes are treated with an agent that cleaves single-stranded regions of the duplex such 
as which will exist due to basepair mismatches between the control and sample strands. 
For instance, RNA/DNA duplexes can be treated with RNase and DNA/DNA hybrids 
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treated with Si nuclease to enzymatically digesting the mismatched regions. In other 
embodiments, either DNA/DNA or RNA/DNA duplexes can be treated with 
hydroxylamine or osmium tetroxide and with piperidine in order to digest mismatched 
regions. After digestion of the mismatched regions, the resulting material is then separated 
5 by size on denaturing polyacrylamide gels to determine the site of mutation. See, e.g, 
Cotton, et al, 1988. Proc. Natl Acad. Set USA 85: 4397; Saleeba, etal, 1992. Methods 
Enzymol 217: 286-295. In an embodiment, the control DNA or RNA can be labeled for 
detection. 

In still another embodiment, the mismatch cleavage reaction employs one or more 
1 0 proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations 
in NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. 
coli cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells 
cleaves T at G/T mismatches. See, e.g., Hsu, etal, 1994. Carcinogenesis 15: 1657-1662. 
15 According to an exemplary embodiment, a probe based on a NOVX sequence, e.g., a 
wild-type NOVX sequence, is hybridized to a cDNA or other DNA product from a test 
cell(s). The duplex is treated with a DNA mismatch repair enzyme, and the cleavage 
products, if any, can be detected from electrophoresis protocols or the like. See, e.g., U.S. 
Patent No. 5,459,039. 

20 in other embodiments, alterations in electrophoretic mobility will be used to 

identify mutations in NOVX genes. For example, single strand conformation 
polymorphism (SSCP) may be used to detect differences in electrophoretic mobility 
between mutant and wild type nucleic acids. See, e.g., Orita, et al, 1989. Proc. Natl Acad. 
Sci. USA: 86: 2766; Cotton, 1993. Mutat. Res. 285: 125-144; Hayashi, 1992. Genet. Anal 

25 Tech. Appl 9: 73-79. Single-stranded DNA fragments of sample and control NOVX 
nucleic acids will be denatured and allowed to renature. The secondary structure of 
single-stranded nucleic acids varies according to sequence, the resulting alteration in 
electrophoretic mobility enables the detection of even a single base change. The DNA 
fragments may be labeled or detected with labeled probes. The sensitivity of the assay may 

30 be enhanced by using RNA (rather than DNA), in which the secondary structure is more 
sensitive to a change in sequence. In one embodiment, the subject method utilizes 
heteroduplex analysis to separate double stranded heteroduplex molecules on the basis of 
changes in electrophoretic mobility. See, e.g., Keen, et al, 1991. Trends Genet 7: 5. 
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In yet another embodiment, the movement of mutant or wild-type fragments in 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing 
gradient gel electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313: 495. 
When DGGE is used as the method of analysis, DNA will be modified to insure that it does 
not completely denature, for example by adding a GC clamp of approximately 40 bp of 
high-melting GC-rich DNA by PGR. In a further embodiment, a temperature gradient is 
used in place of a denaturing gradient to identify differences in the mobility of control and 
sample DNA. See, e.g., Rosenbaum and Reissner, 1987. Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not 
limited to, selective oligonucleotide hybridization, selective amplification, or selective 
primer extension. For example, oligonucleotide primers .may be prepared in which the 
known mutation is placed centrally and then hybridized to target DNA under conditions 
that permit hybridization only if a perfect match is found. See, e.g., Safia, et al, 1986. 
Nature 324: 163; Saiki, et al, 1989. Proa. Natl. Acad. Sal USA 86: 6230. Such allele 
specific oligonucleotides are hybridized to PCR amplified target DNA or a number of 
different mutations when the oligonucleotides are attached to the hybridizing membrane 
and hybridized with labeled target DNA. 

Alternatively, allele specific amplification technology that depends on selective 
PCR amplification may be used in conjunction with the instant invention. Oligonucleotides 
used as primers for specific amplification may carry the mutation of interest in the center of 
the molecule (so that amplification depends on differential hybridization; see, e.g, Gibbs 
etal., 1989. Nucl Acids Res. 17: 2437-2448) or at the extreme 3'-terminus of one primer' 
where, under appropriate conditions, mismatch can prevent, or reduce polymerase 
extension e.*., Prossner, 1993. Tibtech. 11:238). In addition it may be desirable to 
introduce a novel restriction site in the region of the mutation to create cleavage-based 
detection. See, e.g., Gasparini, etal, 1992. Mol Cell Probes 6: 1. It is anticipated that in 
certain embodiments amplification may also be perfonned using Tag ligase for 
amplification. See, e.g., Barany, 1991. Proc. Natl. Acad. Set USA 88:189. Insuch cases, 
ligation will occur only if there is a perfect match at the 3'-tenninus of the 5' sequence, 
making it possible to detect the presence of a known mutation at a specific site by looking 
for the presence or absence of amplification. 

The methods described herein may be performed, for example, by utilizing 
pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which maybe conveniently used, e.g., in clinical settings to diagnose 
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patients exhibiting symptoms or family history of a disease or illness involving a NOVX 
gene. 

Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in 
which NOVX is expressed may be utilized in the prognostic assays described herein? 
5 However, any biological sample containing nucleated cells may be used, including, for 
example, buccal mucosal cells. 

Pharmacogenomics 

Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 
(e.g., NOVX gene expression), as identified by a screening assay described herein can be 

10 administered to individuals to treat (prophylactically or therapeutically) disorders. The 

disorders include but are not limited to, e.g., those diseases, disorders and conditions listed 
above, and more particularly include those diseases, disorders, or conditions associated 
with homologs of a NOVX protein, such as those summarized in Table A. 

In conjunction with such treatment, the pharmacogenomics (i.e. 9 the study of the 

1 5 relationship between an individual's genotype and that individual's response to a foreign 
compound or drug) of the individual may be considered. Differences in metabolism of 
therapeutics can lead to severe toxicity or therapeutic failure by altering the relation 
between dose and blood concentration of the pharmacologically active drug. Thus, the 
pharmacogenomics of the individual permits the selection of effective agents (e.g. 9 drugs) 

20 for prophylactic or therapeutic treatments based on a consideration of the individual's 

genotype. Such pharmacogenomics can further be used to determine appropriate dosages 
and therapeutic regimens. Accordingly, the activity of NOVX protein, expression of 
NOVX nucleic acid, or mutation content of NOVX genes in an individual can be 
determined to thereby select appropriate agent(s) for therapeutic or prophylactic treatment 

25 of the individual. 

Pharmacogenomics deals with clinically significant hereditary variations in the 
response to drugs due to altered drug disposition and abnormal action in affected persons. 
See e.g, Eichelbaum, 1996. Clin. Exp. Pharmacol Physiol, 23: 983-985; Linder, 1997. 
Clin. Chem. 9 43: 254-266. In general, two types of pharmacogenetio conditions can be 

30 differentiated. Genetic conditions transmitted as a single factor altering the way drugs act 
on the body (altered drug action) or genetic conditions transmitted as single factors altering 
the way the body acts on drugs (altered drug metabolism). These pharmacogenetic 
conditions can occur either as rare defects or as polymorphisms. For example, 
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glucose-6-phosphate dehydrogenase (G6PD) deficiency is a common inherited 
enzymopathy in which the main clinical complication is hemolysis after ingestion of 
oxidant drugs (anti-malarials, sulfonamides, analgesics, nitromrans) and consumption of 
fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major 
determinant of both the intensity and duration of drug action. The discovery of genetic 
polymorphisms of drug metabolizing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome pregnancy zone protein precursor enzymes CYP2D6 and CYP2C19) has 
provided an explanation as to why some patients do not obtain the expected drag effects or 
show exaggerated drug response and serious,toxicity after taking the standard and safe dose 
of a drug. These polymoiphisms are expressed in two phenotypes in the population, the 
extensive metabolizer (EM) and poor metabolizer (PM). The prevalence of PM is different 
among different populations. For example, the gene coding for CYP2D6 is highly 
polymorphic and several mutations have been identified in PM, which all lead to the 
15 absence of functional CYP2D6. Poor metabolizers of CYP2D6 and CYP2C19 quite 
frequently experience exaggerated drag response and side effects when they receive 
standard doses. If a metabolite is the active therapeutic moiety, PM show no therapeutic 
response, as demonstrated for the analgesic effect of codeine mediated by its 
CYP2D6-fonned metabolite moiphine. At the other extreme are the so called ultra-rapid 
metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene amplification. 

Thus, the activity of NOVX protein, expression of NOVX nucleic acid, or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate 
agent(s) for therapeutic or prophylactic treatment of the individual. In addition, 
pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an individual's drag responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency 
when treating a subject with a NOVX modulator, such as a modulator identified by one of 
30 the exemplary screening assays described herein. 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drags, compounds) on the expression or 
activity of NOVX {e.g., the ability to modulate aberrant cell proliferation and/or 
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differentiation) can be applied not only in basic drag screening, but also in clinical trials. 
For example, the effectiveness of an agent determined by a screening assay as described 
herein to increase NOVX gene expression, protein levels, or upregulate NOVX activity, 
can be monitored in clinical trails of subjects exhibiting decreased NOVX gene expression, 
5 protein levels, or downregulated NOVX activity. Alternatively, the effectiveness of an 
agent determined by a screening assay to decrease NOVX gene expression, protein levels, 
or downregulate NOVX activity, can be monitored in clinical trails of subjects exhibiting 
increased NOVX gene expression, protein levels, or upregulated NOVX activity. In such 
clinical trials, the expression or activity of NOVX and, preferably, other genes that have 

10 been implicated in, for example, a cellular proliferation or immune disorder can be used as 
a "read out" or markers of the immune responsiveness of a particular cell. 

By way of example, and not of limitation, genes, including NOVX, that are 
modulated in cells by treatment with an agent (e.g., compound, drug or small molecule) 
that modulates NOVX activity (e.g. 9 identified in a screening assay as described herein) can 

15 be identified. Thus, to study the effect of agents on cellular proliferation disorders, for 
example, in a clinical trial, cells can be isolated and RNA prepared and analyzed for the 
levels of expression of NOVX and other genes implicated in the disorder. The levels of 
gene expression (Le. 9 a gene expression pattern) can be quantified by Northern blot analysis 
or RT-PCR, as described herein, or alternatively by measuring the amount of protein 

20 produced, by one of the methods as described herein, or by measuring the levels of activity 
of NOVX or other genes. In this manner, the gene expression pattern can serve as a 
marker, indicative of the physiological response of the cells to the agent Accordingly, this 
response state may be determined before, and at various points during, treatment of the 
individual with the agent. 

25 In one embodiment, the invention provides a method for monitoring the 

effectiveness of treatment of a subject with an agent (e.g., an agonist, antagonist, protein, 
peptide, peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by 
the screening assays described herein) comprising the steps of (t) obtaining a 
pre-administration sample from a subject prior to administration of the agent; (if) detecting 

30 the level of expression of a NOVX protein, mRNA, or genomic DNA in the 

preadministration sample; (fit) obtaining one or more post-administration samples from the 
subject; (fv) detecting the level of expression or activity of the NOVX protein, mRNA, or 
genomic DNA in the post-administration samples; (v) comparing the level of expression or 
activity of the NOVX protein, mRNA, or genomic DNA in the pre-administration sample 
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with the NOVX protein, mRNA, or genomic DNA in the post administration sample or 
samples; and (vz) altering the administration of the agent to the subject accordingly. For 
example, increased administration of the agent may be desirable to increase the expression 
or activity of NOVX to higher levels than detected, z.a, to increase the effectiveness of the 
5 agent Alternatively, decreased administration of the agent may be desirable to decrease 
expression or activity of NOVX to lower levels than detected, i.e., to decrease the 
effectiveness of the agent 

Methods of Treatment 

The invention provides for both prophylactic and therapeutic methods of treating a 
10 subject at risk of (or susceptible to) a disorder or having a disorder associated with aberrant 
NOVX expression or activity. The disorders include but are not limited to, e.g., those 
diseases, disorders and conditions listed above, and more particularly include those 
diseases, disorders, or conditions associated with homologs of a NOVX protein, such as 
those summarized in Table A. 
1 5 These methods of treatment will be discussed more fully, below. 

Diseases and Disorders 

* Diseases and disorders that are characterized by increased (relative to a subject not 

suffering from the disease or disorder) levels or biological activity may be treated with 
Therapeutics that antagonize (z\e., reduce or inhibit) activity. Therapeutics that antagonize 

20 activity may be administered in a therapeutic or prophylactic manner. Therapeutics that 
may be utilized include, but are not limited to: (z) an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; (zz) antibodies to an aforementioned peptide; 
(iii) nucleic acids encoding an aforementioned peptide; (zv) administration of antisense 
nucleic acid and nucleic acids that are "dysfunctional" (i.e., due to a heterologous insertion 

25 within the coding sequences of coding sequences to an aforementioned peptide) that are 
utilized to "knockout" endogenous function of an aforementioned peptide by homologous 
recombination (see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( z.e., 
inhibitors, agonists and antagonists, including additional peptide mimetic of the invention 
or antibodies specific to a peptide of the invention) that alter the interaction between an 

30 aforementioned peptide and its binding partner. 

Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
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Therapeutics that increase are agonists to) activity. Therapeutics that upregulate 
activity may be administered in a therapeutic or prophylactic manner. Therapeutics that 
may be utilized include, but are not limited to, an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; or an agonist that increases bioavailability. 
5 Increased or decreased levels can be readily detected by quantifying peptide and/or RNA, 
by obtaining a patient tissue sample (e.g, from biopsy tissue) and assaying it in vitro for 
RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays (e.g, by Western blot analysis, immunoprecipitation followed by 
10 sodium dodecyl sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, 
etc.) and/or hybridization assays to detect expression of mRNAs (e.g., Northern assays, dot 
blots, in situ hybridization, and the like). 

Prophylactic Methods 

In one aspect, the invention provides a method for preventing, in a subject, a disease 
15 or condition associated with an aberrant NOVX expression or activity, by administering to 
the subject an agent that modulates NOVX expression or at least one NOVX activity. 
Subjects at risk for a disease that is caused or contributed to by aberrant NOVX expression 
or activity can be identified by, for example, any or a combination of diagnostic or 
prognostic assays as described herein. Administration of a prophylactic agent can occur 
20 prior to the manifestation of symptoms characteristic of the NOVX aberrancy, such that a 
disease or disorder is prevented or, alternatively, delayed in its progression. Depending 
upon the type of NOVX aberrancy, for example, a NOVX agonist or NOVX antagonist 
agent can be used for treating the subject. The appropriate agent can be determined based 
on screening assays described herein. The prophylactic methods of the invention are 
25 further discussed in the following subsections. 

Therapeutic Methods 

Another aspect of the invention pertains to methods of modulating NOVX 
expression or activity for therapeutic purposes. The modulatory method of the invention 
involves contacting a cell with an agent that modulates one or more of the activities of 
30 NOVX protein activity associated with the cell. An agent that modulates NOVX protein 
activity can be an agent as described herein, such as a nucleic acid or a protein, a 
naturally-occurring cognate ligand of a NOVX protein, a peptide, a NOVX 
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peptidomimetic, or other small molecule. In one embodiment, the agent stimulates one or 
more NO VX protein activity. Examples of such stimulatory agents include active NO VX 
protein and a nucleic acid molecule encoding NOVX that has been introduced into the cell. 
In another embodiment, the agent inhibits one or more NOVX protein activity. Examples 
5 of such inhibitory agents include antisense NOVX nucleic acid molecules and anti-NOVX 
antibodies. These modulatory methods can be performed in vitro {e.g., by culturing the cell 
with the agent) or, alternatively, in vh>o {e.g., by administering the agent to a subject). As 
such, the invention provides methods of treating an individual afflicted with a disease or 
disorder characterized by aberrant expression or activity of a NOVX protein or nucleic acid 
10 molecule. In one embodiment, the method involves administering an agent (e.g., an agent 
identified by a screening assay described herein), or combination of agents that modulates 
{e.g. 9 up-regulates or down-regulates) NOVX expression or activity. In another 
embodiment, the method involves administering a NOVX protein or nucleic acid molecule 
as therapy to compensate for reduced or aberrant NOVX expression or activity. 
1 5 Stimulation of NOVX activity is desirable in Nations in which NOVX is 

abnormally downregulated and/or in which increased NOVX activity is likely to have a 
beneficial effect. One example of such a situation is where a subject has a disorder 
characterized by aberrant cell proliferation and/or differentiation {e.g. 9 cancer or immune 
associated disorders). Another example of such a situation is where the subject has a 
20 gestational disease {e.g. , preclampsia). 

Determination of the Biological Effect of the Therapeutic 

In various embodiments-ofthe invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration 
is indicated for treatment of the affected tissue. 
25 In various specific embodiments, in vitro assays may be performed with 

representative cells of the type(s) involved in the patient's disorder, to determine if a given 
Therapeutic exerts the desired effect upon the cell type(s). Compounds for use in therapy 
may be tested in suitable animal model systems including, but not limited to rats, mice, 
chicken, cows, monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, 
30 for in vivo testing, any of the animal model system known in the art may be used prior to 
administration to human subjects. 
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Prophylactic and Therapeutic Uses of the Compositions of the Invention 

The NOVX nucleic acids and proteins of the invention are useful in potential 
prophylactic and therapeutic applications implicated in a variety of disorders. The 
disorders include but are not limited to, e.g., those diseases, disorders and conditions listed 
5 above, and more particularly include those diseases, disorders, or conditions associated 
with homologs of a NOVX protein, such as those summarized in Table A. 

As an example, a cDNA encoding the NOVX protein of the invention may be 
useful in gene therapy, and the protein may be useful when administered to a subject in 
need thereof. By way of non-limiting example, the compositions of the invention will have 
1 0 efficacy for treatment of patients suffering from diseases, disorders, conditions and the like, 
including but not limited to those listed herein. 

Both the novel nucleic acid encoding the NOVX protein, and the NOVX protein of 
the invention, or fragments thereof, may also be useful in diagnostic applications, wherein 
the presence or amount of the nucleic acid or the protein are to be assessed. A further use 
1 5 could be as an anti-bacterial molecule (i.e., some peptides have been found to possess 

anti-bacterial properties). These materials are further useful in the generation of antibodies, 
which immunospecifically-bind to the novel substances of the invention for use in 
therapeutic or diagnostic methods. 

The invention will be further described in the following examples, which do not 
20 limit the scope of the invention described in the claims. 

EXAMPLES 

Example A: Polynucleotide and Polypeptide Sequences, and Homology Data 
Example 1. 

The NOV1 clone was analyzed, and the nucleotide and encoded polypeptide 
25 sequences are shown in Table 1 A. 



Table 1 A. NOV1 Sequence Analysis 




SEQIDNO: 1 |2566bp j 


NOVla, 

CG108030-01 DNA 
Sequence 


GGNCACGAGCGGCCCTCC^CTCCCTGAC^ 


CTGAGGACCTCCTTGACTCCTTCCTTAGCAACATTCTACAGGACTGCAGGCACCACCTGTGTGA 


ACCGGAC^TG7VAACTGGTGTGGCCTAGTGCCAAGCTGTTGC7VGGCAGCTGCAGGTG(^TCTGCC 


CGKMCCTGTGACTCTGTCACCAGCAAGTAC 


TCAGAGCAGCCAGCGGCGGACAATCCTTGAAATGCTCCTGGGTTTCTTGAAGCTGCAGCAGAA 


TGGAGCTATGAAGACAAAGATCAAAGGCCTCTGAATGGCOTCAA 
TATTCATGGCTCTAACAGACCCCAGCAC^ 
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CTTGGGTGCCCAGC(^GATCTCCTATCTTATGAG<^ 

AGACTGAGCTTCCTGAAGGAGGATTCCCAGAGTTGCAGGGT^ 

CCCTGGCTGCTCTClACCCrGTGGCCTTCAGCAGCCACCTCGTACCCAAGCT 

GCGTGTAGGGGAGTCAAATTTGACTAACGGAGATGAGCCCACCCAATGCTCCCGGC^TCTGTGC 

TGTCTGCAAGCC1TGTCAGCTGTATCAACACATCCCAGCATCGTCAAGGAGA 

TGCTGCAG CATC TCTGG CAAGTGAACAGAGGGAATATGGTTGCACAATCCAGTGACGTTATTGC 

TGTCTGTCAGAGCCTCAGACAGATGGCAGAAAAATGT^ 




AGCCCTCAGTTCTGAGAAAAGTACTATTGGAGGATGAGGTGTTGGCTO 

TGGCACTGCTACAACCCACCTGAGCCCTGAGTTAGCTGCCCA^ 

CTCTTCTTGGATGGCAACGTGTCCTTTCTGCCTGAAAAC^^ 

TCCAGGATGGCTCCTCAGGGC7VGAGGCGGCTGATTGCACTGCTTATGGCCTTTGTCTGCTCCCT 
GCCTCGAAATGTGGAAATCCCTCAGCTGtfACCAACTC^^ 
TGCCACAGCTGCCCCTTTTCraCCACCGCTGCTGCCAAGTC 
ACCCTGC^GGGCAGCAGCTGGATGAATTCCTACAGCT^ 

GGCTCTGGGCCCTGTCGTAGTCAGGCCTTCACTCTTCTTCTCTGGGTAACAAAGGCCCTAGTGC 
TCAGATACCATCCTCTCAGC!TC!CT\3C!CT^ 




CCK5CTGGCCATGCCGAAGTGPGC! ^TCATdWCCCZr 1 P3V dCfZCW^V CTTCH CTLCZ Zi T A Bl TflTTlPr^ro 


CTTTGGTCCAGGGCTTCCATGCTGCTCCCC^ 


TCATGTACTTAACAGGCTGCCCAAGC^TGACTCT 


1 Cat. 1 lvjj l (JC lAaCCCTGACTGTGTGGTGCAGLTXCTCCACCCT 


TCFTCOACrGGAAGCACCC^^ 


AACCTCAGCTCTAGCCCTTCCAT^ 


CTCGCCTGCCCACCCCTGTGCTGCTGCCGTACAAACCACAGGTGATTCGGGCCT 


CCTGGATGACAAGAAGAGACTGGTGCGCAAGGAAGC^ 


TTGGGGAGCCCTGGCAGCTGAG CCCTCAGT CCTGGC CTAGACTGTT CTGACAAT CTAACCTGGG 


ATTACTAACTGTTGAGCCATCTTCCCCAAAGCAGGGAAACCACT 


ACAGACACAGCACAAATGCTAGGCCTCT 


TTCTAGTGGATTTGTAAAATAAGTGTGTGTGAGAC^ 


TGGGTCTCTTGCATTTATATGTCAGAAAAGGGGCGATATGCTG 


GTGTGGCCCTGAGGACCAGGGCTGGC^GATGTTGTCTACCTGCTGAAGAAXAAAGATO 


GGTAAAAAAAAAAAAAAAGGGCGGCCGCTCTAGAGGATCCCTCGAGGGGCGCAAGCTTACGC^ 


NCANGC 




ORF Start: ATG at 288 | |ORF Stop: TAA at 1455 





SEQIDNO:2 


389 aa |MW at 42642.8kD 


NOVla, 
CG108030-01 
Protein Sequence 


MLLGFIjKLQQKWSYEDKDQRPIjNGFKDQIjCSLVFMAIjTDPSTQLQ 

EDLEHAVGHL YRLSFLKEDS QSCRVAALEAS GTLAAL YPVAFS S HLVPKLAEELRVGE SNIiTNG 

DEPTQCSRHLCCLQALSAVSTHPS I VKETIiPLLLQHLWQVNRGNMVAQS SDVIAVCQSLRQMAE 

KCQQDPESCTreFHQTAI PCkLAIAVQASM^ GTATTHLS PE 

LAAQSVTOIVPLFIjDGOTSFLPENSFPSRFQPFQDGSSG 

QLMRELLELSCCHSCPFSSTAAAKCFAGLLNKH^^ 

LFFSG 



5 





SEQIDN0:3 |3319bp | 


NOVlb, 

CG108030-02 DNA 
Sequence 


TCGCGTTATGGCCGCTGCCGCXSGCTGTGGAGGCGGCGGCGCCl^TGGGTGCCCTATGGGGCCTC 


CTGGCAACTATACAGTGTTACAAGTTGTGGAAGCCCTTGGG^ 
CC^AACTCGGGCACGAGGAATCCAGCTTTTGTCA^ 

CTGGAGAAGGAAGTGGTACACCTGATACTGTTCTATGAGAACCGGCTGAAGGACCATCATCTTG 

TGATCCCATCTGTCCTGCAGGGTTTGAAGGCACTTAGCCT 

GGCTGTTTCTGTGCTTAAAGCCATCn^CCA^ 

CGACACAC^GTCTACAATATCATC^CCAATTTTATGCX^ 

TAGGAGCTGACTTCACCTTTGGCTTmTCCAGGTGATGGATGGGGA 

TCTGGTGGCCTTC^GCATCGTCCATGACCTCAT 

GAGGAGTTGTTTGAAGTGACATCCTGTTATTTCCCT 

CCXIATGGTATCCAGAGAGAAGACCTCATCC^^ 

ATTTGCTGAGTTTCTGCTGCCCCTGTTGATTGAGAAAGTGGATTCTGAGGTTCT 
TTGGATTCTCTACAGACTCTGAATGC/^ 
TCCTCCCCAGCCTTTGX3GCTTCTATCCX3C^ 
GGCAGAGGGCCTGGCGGCCCTCCACTCCCTGACTGCGTGTTT 
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GATGCTGAGGACCTCCTTGACTCCTTCCTTAGCAACATTCTACAGGACTGCAGGCACCA 
GTGAAC CGGACATGAAACTGGTGTG GCCTAGTGCAAG CTGT TG CAGGCAG CTG CAGGTG CATCT 

lalA^LlatolslA*. 1 Vj i oiiL iUAbl V_i\L.L-fiVj L-ftA 1 <j 1 1 VjL-C 1 1 1AL 1 lit- A varGAACAGTTCCACAAGC 

ACAGTCAGAGCAGCCAGCGGCGGGACAATCCTTGAAATGCTC^ 

AGAAATGGAG CTATGAAGACAAAGATCAAAGG C CTCTGAATGGCTT CAAGGACCAG CTGTGCTC 

ACTGGTATTCATGGCTCTA^CAGACCCCAGCACCCAGCTTCAGCTTGTTGGCATCCGTACACTG 

ACAGTCTTGGGTGCCCAGCCAGATCTCCTATCTTATGAGGACTTGGAGCTGGC^ 

TGTACAGACTGAGCTTCCTGAAGGAGGATTCCCAGAGTTGCAGOT 

AGGAACCCTGGCTGCTCTCTACCCTGTGGCCCT 

GAGCTGCGTGTAGGGGAGTCAAATTTGACTAACGGAGATGA<^^ 

TGTGCTGTCTGCAAGCCTTGTCAGCTGTATCAAC^CATC^ 

TCTGCTGCTGCAGCATCTCTGGCAAGTGAACAGAOT 

ATTGCTGTCTGTCAGAGCCTCAGACAGATGGCAGAAAMTGTCAGCAGGACCOT 
GGTATTTCCACCAGACAGCTATACOTTGCCTGCTTGCCTTGGCTGTGCaGGCCTCTATGCa^ 
GAAGGAGCCCTCAGTTCTGAGAAAAGTACTATTGGAGGATGAC^ 
GTCATTGGCACTGCTACAACCCACCTGAGCC^^ 




GCCATTCC^GGATGGCTCCTCAGGGCAGAGGCGGCT 

TCCCTGCCTCGAAATGGCAGCAGCTGGATGAATTCCTACAGCTAGCTGTG^ 
TGGCCTGGACTCTGGGCCCTGTCGTAGTCAGGC 


CTAGTGCTCAGATACCATCCTCTCAGCTCCTGCCTTACAGCCCGGCTCATGGGCCT 


ACCCAGAATTAGGTCCAGCTIGC^GCTGATGGCTTCTCT 


GCTGACTCGTGCTGGCCATGCCGAAGTGCGGATC^ 


GTGCCTGCTTTGGTCC3^GACTTCCATGCTGCTCCCC^ 


GTCTTTCTCATGTACTTAACAGGCTGCCCAAGCCrGTACTCTTGCCAGA 


TTCCTTGCTGCTGGAGGCCCTGTCCTGCCCT 


CTTCAGCCTCTTCTACTGGAAGCACCCC^ 


AGTTTCTGAACCTCAGCTCH7VGCCCTTCCATGG 


TGCTCTC^CTCGCCTGCCCACCCCTGTGCTGCTGCCGTACAAACCACAGGTGATTCGGGCCTTA 


GCCIAAACCCCTGGATGACAAGAAGAGACTGGTGCGCAAGGAAGC^ 


GGTTTCTGTTGGGGAGCCCTGGCAGCTGAGCCCTCAGTCCTGGCCTAGACTGTO 


AACCTGGGATTACTAACTGTTGAGCCATCTTTC 


CCTTTCCCACAGACACAGCACAAATGCTAGGCCTCTGTTGCATGGCT 


GTCCATATTTCTAGTGGATTTGTAAAATAAGTGTGTGTGAGAC^ 


TAGGGTCCTGGGTCTCTTGCATTTATATGTCAG^ 


GC^TATGAGTGTGGCCCTGAGGACCAGGGCTGGC^GATGTTGTCTACCrGCIX^G 


JORFStart:ATGat8 | |ORF Stop: TAG at 2219 




|SEQIDNO:4 |737aa |MWat81317.6kD 


NOVlb, 
CG108030-02 
Protein Sequence 


MAAAAAVEAAAPMGALWGLVHDFWGQQEGPADQVAADVKSGNYTVLC^ 
RARGIQLLSQVLIiHCHTIjLIiEKEVVHM 

S VLKAI FQEVHVQ SLP QVDRHTVYNI I TNFMRTREEELKS LGADFTFGF IQVMD GEKDPRNIiLV 

AFRTVHDLISRDYSLGPFVEELFEVTSCYFPIDFTPPPOTJPHGIQRE^^ 

EFLLPLLIEKVDSEVLSAKLDSIiQTLNACCA 

GLAALHSLTACLSRS VLRADAEDLLDS FLSNI LQDCRHHLCEPDMKLVWPSASCCRQLQVHIjPG 

PVTLSPAMYCL YCWNSS TSTVRAAS GGTILE^IiGFLKLQQKWS YEDKDQRPLNGFKDQLCSLV 

FMAIiTDPSTQLQLVGIRTLTVLGAQPDLLSYEDLELAVGHLYRLSFLKEDSQSCRVAAIiEASGT 

IiAALYPVAFSSHLVPKLAEELRVGESNLTNGDEPTQC^R^ 

IjQHLWQVNRGNMVAQSSDVIAVCQSIiRQMAEKCQQOT 

P SVLRKVLI1EDEIVI1AAMVSVIGTATTHLS PKIAAQSVTHI VPLFI^ 

QDGSSGQRRIilALLMAFVCSLPRNGSSWMNSYS 



5 Sequence comparison of the above protein sequences yields the following sequence 

relationships shown in Table IB. 



Table IB. Comparison of NOVla against NOVlb. 


Protein Sequence 


NOVla Residues/ 
Match Residues 


Identities/ j 
Similarities for the Matched Region j 
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NOVlb 


1..313 


313/313 (100%) 




416..728 


313/313 (100%) 



Further analysis of the NOVla protein yielded the following properties shown in 
Table 1C. 



Table 1C. Protein Sequence Properties NOVla 


SignalP analysis: 


No Known Signal Sequence Indicated 


PSORT II 
analysis : 


PSG: a new signal peptide prediction method 

N-region: length 11; pos.chg 2; neg.chg 0 
H-region: length 3; peak value -19.72 
PSG score: -24.12 

GvH: von Heijne's method for signal seq. recognition 
GvH score (threshold: -2.1): -3.97 
possible cleavage site: between 40 and 41 

»> Seems to have no N-terminal signal peptide 

ALOM: Klein et al 1 s method for TM region allocation 
Init position for calculation: 1 

Tentative number of TMS(s) for the threshold 0.5: 

0 

number of TMS(s) fixed 

PERIPHERAL Likelihood = 0.58 (at 232) 

ALOM score: 0.58 (number of TMSs: 0) 

MITDISC: discrimination of mitochondrial targeting seq 
R content: 0 Hyd Moment (75): 4.03 
Hyd Moment ( 95 ) : 7.41 G content : 1 
D/E content: 2 S/T content: 1 
Score: -7.36 

Gavel: indication of cleavage sites for mitochondrial 
preseq 

cleavage site motif not found 

NUCDISC: discrimination of nuclear localization signals 
pat 4 : none 
pat 7: none 
bipartite: none 

content of basic residues: 7.2% 
NLS Score: -0.47 

KDEL: ER retention motif in the C-terminus: none 

ER Membrane Retention Signals: none 

SKL: peroxisomal targeting signal in the C-terminus: 
none 

PTS2: 2nd peroxisomal targeting signal: none 
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VAC: possible vacuolar targeting motif: none 




RNA-binding motif : none 




Act inin- type actin-binding motif: 
type 1: none 
type 2 : none 




NMYR: N-myristoylation pattern : none 




Prenylation motif : none 




memYQRL: transport motif from cell surface to Golgi: 
none 




Tyrosines in the tail: none 




Dileucine motif in the tail: none 




checking 63 PROSITE DNA binding motifs: none 




checkinci 71 PROSITE T~i hoRnma 1 nmhPi n mr-*t- -i f c • -n ^-no 




checking 33 PROSITE prokaryotic DNA binding motifs: 
none 




NNCN: Reinhardt's method for Cytoplasmic /Nuclear 
discrimination 

Indication : cytoplasmic 

Reliability: 76.7 




COIL: Lupas's algorithm to detect coiled-coil regions 
total : 0 residues 




Final Results (k = 9/23) : 




47-8 %: nuclear 
26.1 %: cytoplasmic 
17.4 %: mitochondrial 
4.3 %: vacuolar 

4.3 %: vesicles .of secretory system 




» indication for CG108030-01 is nuc (k=23) 



A search of the NOVla protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table ID. 



Table ID. Geneseq Results for NOVla 


Geneseq 
Identifier 


Protein/Organism/Length [Patent 
#,Date] 


NOVla 
Residues/ 


Identities/ 
Similarities for 


Expect 
Value 
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Residues 


Region 




AAB61304 


Human transcriptional regulator 
protein #4 - Homo sapiens, 615 aa. 
rwr»?nO(Y7R9'54-A2 28-DEC-20001 


1..378 
1.378 


376/378 (99%) 
376/378 (99%) 


0.0 


AAU28025 


Novel human secretory protein, Seq 
ID No 194 - Homo sapiens, 666 aa. 
[WO200166689-A2, 13-SEP-2001] 


1.378 
52..429 


376/378 (99%) 
376/378 (99%) 


0.0 


AAB93270 


Human protein sequence SEQ ID 
NO:12306 - Homo sapiens, 774 aa. 
[EP1074617-A2, 07-FEB-2001] 


1.378 
160..537 


375/378 (99%) 
375/378 (99%) 


0.0 


AAM41729 


Human polypeptide SEQ ID NO 6660 
- Homo sapiens, 398 aa. 
[WO200153312-A1, 26-JUL-2001] 


1.314 
67.380 


314/314 (100%) 
314/314 (100%) 


e-180 


AAM39943 


Human polypeptide SEQ ID NO 3088 
- Homo sapiens, 383 aa. 
[WO200153312-A1, 26-JUL-2001] 


1.314 
52.365 


314/314(100%) 
314/314 (100%) 


e-180 



In a BLAST search of public sequence databases, the NOVla protein was found to 
have homology to the proteins shown in the BLASTP data in Table IE. 



Table IE. Public BLASTP Results for NOVla 




Protein 

Accession 

Number 


Protein/Organism/Length 


NOVla 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


Q96T76 


MMS19 - Homo sapiens (Human), 
1030 aa. 


1.378 
416..793 


376/378 (99%) 
376/378 (99%) 


0.0 


Q9BUE2 


Hypothetical protein - Homo sapiens 
(Human), 692 aa (fragment). 


1.378 
78..455 


376/378 (99%) 
376/378 (99%) 


0.0 


Q9BYS9 


MMS19 protein - Homo sapiens 
(Human), 1030 aa. 


1.378 
416..793 


376/378 (99%) 
376/378 (99%) 


0.0 


Q96DF1 


MMS19 (MET18 S. cerevisiae)-like 
- Homo sapiens (Human), 666 aa. 


1.378 
52..429 


376/378 (99%) 
376/378 (99%) 


0.0 


Q96RK5 


Transcriptional coacuvator MMS19 
- Homo sapiens (Human), 1030 aa. 


1.378 
416..793 


375/378 (99%) 
375/378 (99%) 


0.0 
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The NOV2 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 2A. 



Table 2A. NOV2 Sequence Analysis 




SEQIDNO:5 |3058bp | 


NOV2a, 


G CCCCACAGTGAGAGGAAGGAAGG CAACAGTCG C CAG CAGCCGATGTGAAGACCGGACTCCGTG 


CGI 15907-01 DNA 
Sequence 


CGCCCCTOSCCGCCTCrGCCTGGCCAC^TCGATGTTGTGTCCGCCGCCTGCTCGCCCGGATC^C 


GATGAAGCCCCCAAGGCCTGTCOSTACCTGCAGC^AAGTTCTCGTCCTGCOT 

ATCCACCAGACTACTACTXSCC^^ 

GGGTCTCATCCCGAT1TGCCCACACGGTCGTCA 

GCAGGAGGCCACCTTCC^GATGGAGCTrGCCC!7^< , 3ftAAGPf^TTr*3iTPZ^ PPaa rTTPTrP&Tflli TP 
awiwnuuuwiwki x i u vnun A>autnu^ x v7U\>v.juiV3nnnw^Vv i lull LnwUUiU X XUiLwiniunlL 

ATCGATGGC^TGACCTACCCAGGGATCATCAAGGAG 

CAGCAGTGGCCAAGGGAAAGAGraCTCGCCTCGT 

CC^GGTGTCGGTCAGTGTGGCTCCCAATGCC^ 

CTCAAGCGGCGTTTGGGGGTGTACGAGCTGCTGCTGAAAGTGCGGCCCCAGC^ 

ACCTGCAGATGGACATTCACATCTTCGAGCCCCAGGGC^ 

CTTCATGACCAACCAGCxK^TAGACXSCCCT 

GC3UVCCTCATTATCCGCTATGATGTGGACCGGGCCA 
CGGCTACTTTGTACACTACTTTGCCCCCGAGGGCCT^^ 

GTCATTGACAAGAGCGGCTCCATGAGTGGCAGGAAAATCCAGCAGACCCGGGAAGCCCT 

AGATCCTGGATGACCTCAGCCCCAGAGACCAGro 

TCAGTCGAGGCCATCACTGGTGCCAGCCTCAGCCG^ 

GCX3GGCATCCAGGCCCK3GGAGGGACCAACATCAATGATGCAAT^ 

TGGACAGCAGCAACCAGGAGGAGCGGCTGCCCGAAGGGAGTGTCT 

CGATGGCGACCC CACTGTGGGGGAGACTAACCC CT 

GTAAGTGGCCGGTAC^GCCTCTTCTGCCTGGGCTTCGGTTTCGACGTCAGCTATC 

AGAAG CTGGCACTGGACAATGG CX5GCCTGG CCCGG CG CATCCATG^GGACTCAGACTCTGCCCT 

GCAGCTCCAGGACTTCTACCAGGAAGTGG 

CCAAGCAATGCCGTGGAGGAGGTCACTCAGAACAACOTCQ3 

TGGTGGTGGCTGGGAAGCTCC^GGACCGGGGGCCTCATGTGCTCACAGCm 

GCTGCCTACACAGAACZATCACTTTCCAAACGGAGTCCAGTC 

CAGAGCCCa^GTATATCTTCX!ACAACrTCATGGA 




GAATTTATCACTTGCCTACAGCTTTGTC^CGCCTCTCACATCT 

GACCAAGAGC^GTCTCAAGTTGCTGAGAAGCCCATGGAAGGCGAAAGTAGAAA^ 

ACTCAGGOTCCACTTTCTTCAAATATTAT^ 

CTTTTCTCCMGAAGAGGATGGAATAGACAAGCTGGAGCTGCTO 

CCTGGGGTTCTC^GCTCCAGGCAACTTGGACTC 

CTTACCACCCCTTCCGCCGTCTGGCCATCTTGCCTGC^^ 




CCAGCCCCCATACAGGCTCCCTCTGO^TC 

GTOTGGACCCCAGACACCGCCAGGGGCCAGTGAACCTC 

GGTGACTGGCCAGTATGAGAGGGAGAAGGCTGGGTTCT 

CCCCTGGTATGGGTTCACGCATCCCCTGAACACGTGGTGGTGACTCGGAACCGAAGAAGCTCTG 

CGTACAAGTGGAAGGAGACGCTATTCTCAGTGATC 

GGGTCTCCTGCTGCTCAGTGACCCAGACAAAGTGACCAT 

GGGGAGGGGCTC(^CTCCTTCTGCGTGACACTGACCGCOTCT 

TIX^CCAGTTTTACCAGGAGGTGCTCTO 

GCTGAGGGTTCAGGGCAATGACC^CTCTGC 

CCCCCGGGAGTGGAGATTTCCTGCTGGTCTGT^ 

CACCCTGIT^CACTTGGCTTCCCCCTGCAACTGCAGGGCCGC 




GGAGGAAGAGTCCCACTCATTACAAATAAAGAAAGGTGGTGTGAGCCTGA 




ORF Start: ATG at 130 | jORF Stop: TAG at 2920 
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SEQ ID NO: 6 |930 aa |MW at 103356.4kD 


NOV2a, 
CGI 15907-01 
Protein Sequence 


MKrFRrVRTCSyrVTiVTiTfPT' 1 ,A 1 HqTrTAKKlaGxD]! YSIiA v!JoKVbbiur.ftH,X v v x &av vjmiu4« a v 
QEATFQMELPKKAFITOTSMIIIXaMTYPGIIKE 

QVS V S VAPNAKI TFELVYEELLKRRIjGVYELLLKVRPQQLVKHLQMDI HI FE PU GI S FLETE S T 
F^QLVDALTTWQNKOT^^ 

GYFVHYFAPEGLTTMPKNVVFVIDKSGSMSGRKIQQTR^ 

QWRPSLVPASAElWNKARSFAAGIQALGGraiNDAMLMAVQLL 

DGDPTVGETNPRSIQNNVREAVSGRYSLFCLGFGFDVSYAFI^ 

OL QDFYQEVANPIiLTAVTFEYP SNAVEEVTQNNFRLLF KGS EMWAGKLQDRGPDVIiTATVS GK 
LPTQNITFQTESSVAEQEAEFQSPKYIFHNFMERLWAYLTIQQLI^QTVSASl^QQALI^QAL 

NLSLAYSFVTPIVTSMVVTKPDDQEQSQVAEra 

FS PRRGWNRQAGAAGSRMNFRPGVLSSRQLGLPGPPDVPDHAAYHPFRRLAI LPASAPPATSNP 
DPAVSRVMNMKIEETTMTTQTPAPIQAPSAILPLPGQSV^ 

VTGQYEREKAGF SW IEVTFKNPLVWVHASPEHVVVTRNRRS S AYKWKETIjFS VMPGLKMTMDKT 

GLLLLSDPDKVTIGIiLFWDGRGEGIilUiLLraTDI^SSHVGGT 

LRVQGNDHSATRERRIiDYQEGPPGVEISCWSVEL 





JEQIDNO:7 |2797bp I 

jrrCCAC^GTGAGAGGAAGGAAGGC^CAGTC^ 


NOV2b, £ 
CGI 15907-04 DNA^ 
Sequence ] 
c 


-GCCCCTCGCCGCCTCTGTC^ 

SATGAAGCCCCCAAGGCCTGTCCGTACCTGCAGCA^GTTCTCGTCCTGCTT. 

[TCCACCAGACTACTACTGCCGAAAAGAATGGCATCGACATCrrAC^GCCTCACCGTGGACTCCA 

^TCTCATCCCGATTTGCCCACACGGTCGTCACCAGCCGAGTGGTCAATAGGGCCAA 

3CAGGAGGCCACCTTCCAGATGGAGCTGCCCAAG 

\TCGATGGCATGACCTACCCAGGGATCATCAAGGA 

^GCAGTGGCCAAGGGAAAGAGCGCTGGCCTCGTCAAGGCCACCGGGAGAAACATGG^ 
ZCAGGTGTCGGTC^GTGTGGCTCCCAATGCCAAGATCACCTTTGAGCTGGTCTATGAGGAGCTG 

^TCAAGCGGCGTTTGGGGGTGTACGAGCTGCTGCTG^ 

kCCTGCAGATGGACATTCACATCreCX^ 

CTTCATGACCAACCAGCTGGTAGACGCCCTCACC^ 

CGGTTCAAGCCAACACTTTC CCAGCAGCAAAAGTCC CCAGAG CAGCAAGAAACAGTCCTGGACG 

GCAACCTCZATTATCCGCTATGATGTGGACCGGGCCATCTCCGGGGGCTCCATT 

CGGCTACTTTGTACACTACTTTGCCCCCGAGGGCCTAACCACAATGCC^ 

GTCATTGACAAGAGCGGCTCCATGAGTGGC^GGAA 

AGATCCTGGATGACCTC^^ 

TC^GTGGAGGCCATCACTGGTGCCAGCCTCAGCCGAGAACGTGAACAAGGCCAGGAGCTT 

GCGGGCATCCAGGCCCTGGGAGGGACCAACATCAATGATGCAATGCTGATGG 

TGGACAGCAGC^CCAGGAGGAGCGGCTOCCCGAAGGGAGTGTCT 

CGATGGCGACCCCACTGTGGGGGAGACTAACCCCAGGAGCATCCAGAATAACGTGCGG 

GTAAGTGGCCGGTACAGCCTCTTCTGCCTGGGCTTCGGTTTCGACGTCAGCTATGCCTTCCTGG 

AGAAGCTGGCACTGGACAATGGCGGCCTGGCCCGGCGC^TCCATGAGGACTC^ 

GCAG CT CCAGGACTTCTACCAGGAAGTGGCCAACCCACTGCTGACAG CAGTGACCTT CGAGTAC 

CCAAGCAATGCCGTGGAGGAGGTCACTC^GAACAACTTCCGGCTCCTCT 

TGGTGGTGGCTGGGAAGCTCCAGGACCGG^ 

GCTGCCTACACAGAACATCACTTTCCAAACGGAGTCCAGTGTGGCAGA 

CAGAGCCCCAAGTATATCTTCCACS^CTTCA^ 

AGCTGCTGGAGCAAACTGTCTCCGCATCCGA 

GAATTTATCACT TG CCTACAG CTTTGTCACGCCTCT CACAT CTATGGTAGTCACCAAACCCGAT 

GACCAAGAGCAGTCTCAAGTTGCTGAGAAGCCCATGG 

ACTC^GCTGGAGCTGCTGGCTCCCGGATGAATTTCAGACCT 

ATCTTGCCTGCTTCAGCACCACCAGCCACCTCAAATCCTGATCCAGC^ 

ATATGCAGTATGAGAGGGAGAAGGCTGGGTTCTCATGGATCGAAGTGACCTTCAAGAACCCCCT 

GGTATGGGTTCACGCATCCCCTGAACACGTGGTGGTGACTCGGAACCGAAGAAGCTCTGCGTAC 

AAGTGGAAGGAGACG CTATT CTCAGTGATGCCCGGCCTGAAGATGA CCATGGACAAGACGGGTC 

TCCTGCTGCTC^GTGACCCAGACAAAGTGACC^TCGGCCTGTTGTTCTGGGATGGCCGTGGGGA 

GGGGCTCCGGCTCCTTCTGCGTGACACTGACXX3CTTCTCCAGCCACGTTGGA 

CAGTTTTACCAGGAGGTGCTCTGGGGATCTCCAGCAGCATCAGATGACGG 

GGGTTCAGGGCAATGACCACTCTGCCACCAGAGAGCGCAGGCTGGATTACC^ 

TGTACACTTGGCTTCCCCCTGCAACTGCAGGGCCGCTTCTGGGGCCTGGACCA 
AAGAGTCCCACTCATTACAAATAAAGAAAGGTGGTGTGAGCCTGA 
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1 |ORF Start: ATG at 130 { jORF Stop: TAG at 2659 





SEQ ID NO: 8 {843 aa |MW at 93770.6kD 


NOV2b, 
CG115907-04 
Protein Sequence 


MKP PRP VRTCS KVI»VIiL SIiLAIHQTTTAEKNGI DI YSLTVDSRVSSRFAHT\ArrSRVVNRM!lTV 
QEATFQMELPKKAF ITNFSMI IDGMTYPGI IKEK&EAQAQYSAAVAKGKSAGLVKATGRNMEQF 
QVSVSVAPNAKITFELVYEELLKRRIiGVYELLIiK^ 

FMTNQIiVDALTTWQNKTKAHIRFKPTLSQQQKSPEQQETVLDGNLI IRYDVDRAISGGS IQIEN 
GYFVHYFAPEGLTTMPKNVVFVIDKSGSMSGRKJQQra 

QWRPSLVPASAENVNKARS FAAGIQALGGTNINDAMLMAVQIiLDSSNQEERIiPEGS VSLI ILLT 
DGDPTVGETNPRS I QNNVREAVSGRYSLFCIjGFGFDVS YAFIiEKLALDNGGIARRIHEDSDSAL 

qlqdfyqevanplltavtfeypsnaveewqnnfrllfkgsemwagklqdr 

lptcottfqtessvaeqeaefqspkyifhnfmerlwayltiqqlleqtvsasdadqqalrnqal 

nlsiiaysftcpltsmwtkpddqeqsqvaekpmegesrnr^ 

GLPGPPBTODHAAYHPFRRIAILPASAPPATSNPDPAVSRV^ 

VWVHAS PEHWVTRKRRS S AYKWKETLF SVMP GLKMTMDKTGLLLIjSDPDKVtI GIiIiFWDGRGE 
GLRLLiLRDTDRFS SHVGGTLGQ FYQEVLW G S PAASDDGRRTLRVQGNDHSATRERRliDYQEGPP 
GVEISCWSVEL 



5 





SEQ ID NO: 9 |2914bp ] 


NOV2c, 

CGI 15907-03 DNA 
Sequence 


G CCCCACAGIIXaAGAGGAAGGAAGGCAACAGTCG CCAGCAGCCGATGTGAAGAC CGGACT CCGTG 


CGCCCCTCGCCGCCTCTGCCTGGCX^CATa3ATGTTGTGTCCGCCGCCTGCTCGCCCGGATCAC 


GA.T6AAGCCCCCAAGGCCTGTCCGTACCTGCAGCAAAGTTCTCX3TCCTGCTOT 
ATCCACCAGACTACTACTGCCGAAAAGAATOT 

GGGTCTCATCCCGATTTGCCCACACGGTCGTCACCAGCCGAGTGGTCAATAGGG 
GCAGGAGGCCACCTTCCAG&TGGAGCTGCCCAAGA^ 
ATCGATGGC^TGACCTACCC^GGGATCATCAAGGAGAAGGCTGAAG 
CAGCAGTGGCCAAGGGAAAGAGCGCTGGCCTCX?TC^^ 

CCAGGTGTCGGT CAGTGTGGCT C CCAATG GCAAGAT CACCTTTGAGCTGGTCTATGAGGAGCTG 




ACCTGCAGATGGACATTCAGATCTTCGAGCCCCAGGGCATCAGCTTTCTGGAGACA 

CTTCATGACCAACCAGCTGGTAGACGCCCTCACC^ 

CGGTTCAAGCCAACACTTTCCCAGCAGCAAAAGTCCCCA 

GCAACXITCAT1ATCCGCTATGATGTGGACCGGGCCATCTC 

CGGCTACTTTGTACACrrACTTTGCCCCCGAa 

GTC^TTGACAAGAGCGGCTCCATGAGTGGCAGGAAAOT 

AGATCCTGGATGACCTCAGCCCCAGAGACCAGTTCAACCTC^^ 

TCAGTGGAGGCCATCACTGGTGCCAGCCTC^GCCGAGAAC^^ 

GCGGGCATCCAGGCCCTGGGAGGGACCAACATCAAT 

TGGACAGCAGCAACCAGGAGGAGCGGCTGCCCGAAGGGAGTGTCTCACT CATCAT CCTGCT CAC 
CGATGGCGACCCCACTGTGGGGGAGACTAACCCC^^ 

GTAAGTGGCCGGTACAGCCTCTTCTGCCTGGGCTTCGGTTTCGACGTCAGCTATGCCTTCCT 
AGAAGCTGGCACTGGACAATGGCGGCCTGGCCCGGC^^ 
GCAGCTCCAGGACTTCTACC^GGAAGTGGCCAACCCACTGCT^ 
CCAAGCAATGCCGTGGAGGAGGTCACTCAGAACAACTTCCGGCTCCTCT 

TGGTGGTGGCTGGGAAG CTCCAGGA CCGGGGGC CTGATGTG CTCACAG CCACAGTCAGTGGGAA 

GCTGCCTACACAGAACATCACTTTCCAAACGGAGTCCAGTC 

CAGAGCCCCAAGTATATCTTCCAC^^CTT 

AGCTGCTGGAGCAAACTGTCTCOSC^TCCGATGCTGATCAGCAGGCCCT 

GAATTTATCACTTGCCTACAGCTTTGTCACGCCT CT CACATCIATGGTAGT CACCAAACCCGAT 

GACCAAGAGCAGTCTCAAGTTGCTGAGAAGCCCATGGAAGGCGAAAGTAGAAACAGGAATGTCC 

ACTCAGCTGGAGCTGCTGGCTCCCGGATGAATTTCAGACCTGGGGTTCTCAGCTCCAGGCAACT 

TGGACTCCCAGGACCTCCTGATGTTCCTGACCATGCTGCTTACCACCCCTTCCGCCGTCTGGCC 

ATCTTGCCTGCTTCAGCAACACCAGCCACCTCAAATCCTGATCCAGCTO 

ATATGTCTGCCATCCTGCCACTGCCTGGGCAGAGTGTG^ 

CCGCC^GGGGCCAGTGAACCTGCTCTCAGACCCT^ 

GAGAGGGAGAAGGCTGGGTTCTCATGGATCGAAGTGACCTTCZAAGAACCCCCTGGTATGGGTTC 

ACGC^TCCCCTGAACACGTGGTGGTGACTCGGAACCGAAG7VAGCTCTGCGTACAAGTGGAAGGA 

GACGCTATTCTCAGTGATGCCCGGCCTGAAGATGACCATGGACAAGACGGGTCTCCTGCTGCTC 

AGTGACCCAGACAAAGTGACCATCGGCCTGTTGTTCTGGGATGGCCGTGGGGAGGGGCTCCGGC 

TCCTTCTGCGTGACACTGACCGCTTCTCCAGCC^ 

GGAGGTGCTCTGGGGATCTCCAGCAGCATCAGATGAC^ 

AATGACCACTCTGCCACCAGAGAGCGCAGGCTGGATT^ 
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TTTCCTG CTGGTCTGTGGAG CTGTAGTTCTGATGGAAGGAGCTGTG C CCACCCTGTACAC TTGG 
CTTCCCCCTGCAACTGCAGGGCCGCTTCTGGGGCCTGGACCACCATGGGGAGGAAGAGTCCCAC 




TCATTACAAATAAAGAAAGGTGGTGTGAG C CTGA 




ORF Start: ATG at 130 j |ORF Stop: TAG at 2776 






SEQIDNO:10 |882aa |MW at 97921 JZkD 


NOV2c, 
CGI 15907-03 
Protein Sequence 


MKPPRPVRTCSKVLVXiLSLLAIHQTTTAEKNGIDIYSLTVDSRV 
QEATFQMKLPKKAFITNFSMIIDGMTYPGIIKEK^ 
QVSVSVAPNAKITFELVYEELLKRRIjGVY^ 
FMTNQLVDALTTWQNKTKAHIRFTOPTLSQQQKSPEQQETVLD 

GYFVHYFAPEGLTTMPKNVVFVIDKSGSMSGRKIQQTREALIKI LDDLS PRDQFNLIVFSTEAT 
QWRPSLVPASAEimJKARSFAAGIQALGGTNINnAMIjMAVQI^ ILLT 
DGDPTVGETNPRS I QNNVREAVSGRYSLFCLGFGFDVSYAFLEKIJ^DNGGIiARRIHEDSDSAIj 
QLQDFYQCTANPIJjTAVTFEYPSNAVEEVTQNNFRLLFKGSEMW 

LPTQNI TFQTES SYAEQEAEFQSPKYI FHNFMERIiWAYLTIQQLLEQTVSASDADQQALRNQAL 

NLSIAYSFVTPLTSMVVTKProQEQSQVAEKPMEGESRNRNVHSAGAAGSRMNFRP 

GLPGPPDVPDHAAYHPFRRIJ^LPASATPATSNPDPAVSRVMNMSAIIjPIiPGQSVERLCVDP^ 

RQGPVNIjLSDPEQGVEVTGOYEREKAGFSWIEVTFKNPLVWVHASPEHVVTO 

TLF SVMPGLKMTMDKTGLLLL S D PDKVT IGLLFWD GRGEGLRIiLIiRDTDRFS SHVGGTLG Q F YQ 

EVLWGSPAASDDGRRTLRVQGNDHSATRERRIjDYQEGPPGVEISCWSVEL 
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SEQIDNO:ll 12968 bp 1 


NOVZd, 

CGI 15907-02 DNA 
Sequence 


GCCCCACAGTGAGAGGAAGGAAGGC^CAGTraCCAGCAGCCGATGTGAAGACCGGACTCCGTG 


CGCCCCTCGCCGCCTCTGCCTGGCCACATCGATGTTGTGTCCGCCX3CCTGCTCGCCCGGATCAC 


GATGAAGCCCCCAAGGCCTGTCCGTACCTGCAG 
ATCCACC^GACI^CTACTGCCGAAAAGAATGGCATC 
GGGTCTC^TCCCGATTTGCCCACACGGTCG^ 
GGAGGAGGCC&CCTTCCAGATGGAGCTGCCCAAGA^ 

ATCGATGGCATGACCTACCCAGGGATCATCAAGGAGAAGGCTGAAGCCCAGGC^ 

CAGCAGTGGCCAAGGGAAAGAGCGCTGGCCTCGTCAAGGCCACXIGGGAGAAACATG 

CCAGGTGTCGGTCAGTGTGGCTCCCAATGCC!AAGA 

CTCAAGCX^CGTTTGGGGGTGTACGAGCTGCTGCTGAAAGTGCGGCCCCAGCAGCTGGTCAAGC 

ACCTGC^GATGGACATTCACATCTTCGAGCCCCAGGGCATCAGCTTTCT 

CTTCATGACCAACCAGCTGGTAGACGCCCTCACCA^ 

CGGTTCAAGCCAACACTTTCCCAGCAGCyVAAAGTCCCCAGAGCAGCAAGAA^ 

GCAACCTCATTATCCGCTATG&TGTGGACCGGGCCATC 

CGGCTACTTTGTA(^CTACTTTGCCCCCGAG<^ 

GTmTTGACAAGAGCGGCTCCATGAGTGGC^GGAAAATCCAGCAGACCCGGGAAGCCOTAAT^ 

AGATCCTGGATGACCTCAGCCCCAGAGACCAGCT 

TCAGTGGAGGCCATCACTGGTGCCAGCCTCAGCC^ 

GCGGGCATCCAGGCCCTGGGAGGGACCAACATCAATGATGCAATGC 

TGGACAGCAGCAACCAGGAGGAGCGGCTGCCCGAAG© 

CGATGGCGACCCCACTGTGGGGGAGACTAACCCCAGGAGCATCCAGAATAACGTGCGGGAAGCT 

GTAAGTGGCCGGTACAGCCTCTTCTGCCTGGGCTTCGGTTTCGACGTCAGCTATGCCTTCCT 

AGAAGCTGGCACTGGACAATGGCGGCCTGGCCCGGCGCAT^ 

GCAGCTCC^GGACTTOTACCAGGAAGTGGCCAACCCACTGCIX^ 

CCAAGC^^TGCCGTGGAGGAGGTCACTCAGAA 

TGGTGGTGGCTGGGAAGCTCCAGGACCGGGGGCCTGATGTGCT 

GCTGCCTACACAGAACATCACTTTCCAAAC 

C^GAGCCCCAAGTAT^TCTTCCACTUVCTT 

AGCTGCTGGAGCAAACTGTCTCQ3CATCCGATGCT 

GAATTTATCACTTGCCTACAGCTTTGTCACGCOTCTCAC^TCTATGGTAG 

GACCAAGAGCAGTCTCAAGTTGCTGAGAAGCCC^TGGAAGGCGAAAGTAGAAACAGGAATGTCC 
ACTCAGCTGGAGCTGCTGGCTCCCGGATGAATTT^ 

TGGACTCCCAGGACCTCCTGATGTTCCTGACCATGCTGCTTACCACCCCT^ 
ATCTTGCCTGCTTCAGCACCACCAGCCACCTC^^ 

ATATGAAAATCGAAGAAACAACCATGACAACCCAAACCCCAGCCCCCATACAGGCT 

CCAGTGAAC CTG CT CTCAGACCCTGAG CAAGGGGTTGAGGTGACTGGCCAGTATGAGAGGGAGA 
AGGCTGGGTTCTCATGGATCGAAGTGACCTTCAAGAACCCCCTG^ 

TGAACACGTGGTGGTGACTCGGAACCG^GAAGCTCTGCGTAC^GTGGAAGGAGACGCTATTC 
TCAGTGATGCCCGGCOTGAAGATGACCATGGAC^GACGGGTCTCCTGCTGCT 
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ACAAAGTGACCATCGGCCTGTTGTTCTGGGATGGCCGTGGGGAGGGGCTCCX^CTCCTTCTGCG 
TGACACTC^CCGCTTCTCCAG^ 

TGGGGATCTC CAG CAGCATCAGATGACGG CAGACX3 CACGCTGAGGGTTCAGG GC!AATGA.C CACT 
CTGCCACCAGAGAGCGCAGGCTGGATTACC^GGAGGGGCCCCCGGGAGTGGAGATTTCCTGCTG 
GTCTGTGGAGCTGTAGTTCTGATGGAAGGAGCTGTGCCCACCCTGTACACTTGGCTTCCCCCTG 


CAACTGC^GGGCCGCTTCTGGGGCCTGGACCACCATGGGGAGGAAGAGTCCCACTCATTACAAA 


TAAAGAAAGGTG GTGTGAG C CTGA 






ORF Start: ATG at 130 \ 


ORF Stop r TAG at 2830 





SEQ ID NO: 12 |900 aa |MW at 99856.4kD 


NOV2d, 

CGI 15907-02 j 
Protein Sequence 


MKPPRPVRTCSK^TLVLLSIjIiAIHQOT^ 
QEATFQMELPKKAFITNFSMIIDGMTYPGIIKEKAE^ 

QVSVSVAPNAiCCTFELVYBELLKRRIiGVyEIjIjLK^ FEPQGI SFLETEST 

FMTNQLVDALTTWQNKTKAHIRFKPTLSM 

GYFVHYFAPEGLTTMPKNV^^ 

QWRP S L VPASAKNVNKARS FAAGI QALGGTOTJ^DAMIJIAVQIiIjDS SNQE ERLPEGSVSIjI ILLT 

DCTPTVGETNPI^IQNNVREAVSGRYSLFC^ 

QLQDFYQEWANPI^TAVTFEYPSNAVEEOT 

LPTQNITFQTESSVAEQEAEFQSPKYIFHNFMERLWAYLTIQQLI*EQTVSASE^QQ 

NIiSLAYSFVTPIjTSMVVTKPDDQEQSQVAEKPM 

GIiPGPPDVPDHAAYmFTtftfiAILPASAPPATSNPD^^ 

IIiPLPGQSVFJ^CVDPRHRQGPVNIjIiSDPEQGVEVTGQYERBKAGFSWI EVTFKNPLVWVHASP 

EHVVVTOIH^SSAYKWKETLFSVMPGLKMTMDKTC 

DTDRFSSHVGGTLGQFYQEVLWGSPAASDDGRRTl^^ 

SVEL 



5 Sequence comparison of the above protein sequences yields the following sequence 

relationships shown in Table 2B. 



Table IB. Comparison of NOV2a against NOV2b through NOV2d. 


Protein Sequence 


NOV2a Residues/ 


Identities/ 


Match Residues 


Similarities for the Matched Region 


NOV2b 


1..930 


804/930 (86%) 




1..843 


813/930(86%) 


NOV2c 


1..930 


881/930 (94%) 




1..882 


881/930(94%) 


NOV2d 


1..930 


900/930 (96%) 




1..900 


900/930 (96%) 



Further analysis of the NOV2a protein yielded the following properties shown in 
10 Table 2C. 



Table 2C. Protein Sequence Properties NOV2a 



SignalP analysis: 



Cleavage site between residues 29 and 30 
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PSORT II 


PSG: a new signal peptide prediction method 




N-region: length 8; pos.chg 3; neg.chg 0 


H- region: length 3; peak value 3.04 


• 


PSG score: -1.36 




GvH: von Heijne's method for signal seq. recognition 




GvH score (threshold: -2.1): 0.51 




possible cleavage site: between 27 and 28 




>>> Seems to have no N- terminal signal peptide 








Init position for calculation: 1 




Tentative number of TMS(s) for the threshold 0.5: 




1 

Number oi tmsisj tor cnresnoxa u.d. u 




PERIPHERAL Likelihood = 2.01 (at 578) 




ALOM score: -0.64 (number of TMSs : 0) 




MITDISC: discrimination of mitochondrial targeting seq 




R content: 2 Hyd Moment (75): 3.74 




Hyd Moment (95) : 8.90 G content: 0 




D/E content : l «=>/ 1 concern. . o 




Score: -1.36 




Gavel: indication of cleavage sites for mitochondrial 




preseq 




rC— ^ mot. a. I. at 10 vi\i | o 




NUCDiSC: Ql 8 CriTRlIlcL C lull OI nuclear lOCalXZatiua s j-yiict j.t> 




pat 4 : none 




pat 7 : none 




bipartite : none 




content of basic residues: 10.4% 




jmijo ocuic : — u . / 




■ktvbt,- t?p r*»tf»nt"ion motif in the C— terminus : none 




t?P Mf»TTi'hT"a'ne Retention. S icma.1 s : 




XXRR-like motif in the N-terminus: KPPR 




none 




SKL: peroxisomal targeting signal in the C- terminus: j 




none 




PTS2: 2nd peroxisomal targeting signal: none 




VAC: possible vacuolar targeting motif: none 




RNA-binding motif: none 




Actinin-type actin-binding motif: 




type 1: none 




type 2: none 




NMYR: N-myristoylation pattern : none 




Prenylation motif: none 
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memYQRL: transport motif from cell surface to Golgi : 
none 

Tyrosines in the tail: none 

Dileucine motif in the tail: none 

checking 63 PROSITE DNA binding motifs: none 

checking 71 PROSITE ribosomal protein motifs: none 

checking 33 PROSITE prokaryotic DNA binding motifs: 
none 

NNCN: Reinhardt's method for Cytoplasmic/Nuclear 
discrimination 

Indication: cytoplasmic 

Reliability: 70.6 

COIL: Lupas's algorithm to detect coiled- coil regions 
total: 0 residues 



Final Results (k = 9/23) : 

60.9 %: mitochondrial 

8.7 %: cytoplasmic 

8.7 %: extracellular, including cell wall 

8.7 % : peroxisomal 

4.3 % : vacuolar 

4.3 %: Golgi 

4.3 % : nuclear 

» indication for CG115907-01 is mit (k=23) 



A search of the NOV2a protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
5 several homologous proteins shown in Table 2D. 
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Table 2D. Gc 


neseq Results for NOV2a 


Geneseq 
Identifier 


Protein/Organism/Length [Patent #, 
Date] 


NOV2a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


ABB09709 


Amino acid sequence of a human 
PK-120 polypeptide - Homo sapiens, 
930 aa. [WO200212495-A1, 
14-FEB-2002] 


1..930 
1..930 


930/930 (100%) 
930/930 (100%) 


0.0 


ABB09708 


Sequence of H4P heavy chain of inter 
alpha trypsin inhibitor - Homo sapiens, 
930 aa. [WO200212495-A1, 
14-FEB-2002] 


1..930 
1..930 


928/930 (99%) 
929/930 (99%) 


O.o 


ABB09711 


Sequence of H4P heavy chain of 
inter-alpha-inhibitor protein - Sos sp, 
921 aa. [WO200212495-A1, 
14-FEB-2002] 


13..930 
12..921 


663/924(71%) 
758/924(81%) 


0.0 I 


ABB09707 


Sequence of H4P heavy chain of 
inter-alpha-inhibitor protein - Rattus 
sp, 933 aa. [WO200212495-A1, 
14-FEB-2002] 


1..930 
1..933 


615/941 (65%) 
728/941 (77%) 


0.0 


ABB09706 


Sequence of H4P heavy chain of 
inter-alpha-inhibitor protein - Rattus 
sp, 932 aa. [WO200212495-A1, 
14-FEB-2002] 


1..930 
1..932 


600/941 (63%) 
715/941 (75%) 


0.0 



In a BLAST search of public sequence databases, the NOV2a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 2E. 
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Table 2E. Pi 


ubiic BLASTP Results for NOV2a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV2a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


Q14624 


Inter-alpha-trypsin inhibitor heavy chain 
H4 precursor (TIT heavy chain H4) 
(toter-alpha-inhibitor heavy chain 4) 
(Inter-alpha-trypsin inhibitor family heavy 
chain-related protein) (THRP) (Plasma 
kallikrein sensitive glycoprotein 120) 
(PK-120) (GP120) (PR01851) [Contains: 
GP57] - Homo sapiens (Human), 930 aa. 


-1..930 
1..930 


929/930 (99%) 
929/930 (99%) 


0.0 
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JX0368 


inter-alpha-trypsin inhibitor heavy 
chain-related protein precursor - human, 
930 aa. 


1..930 
1..930 


928/930 (99%) 
929/930 (99%) 


0.0 


P79263 


Inter-alpha-trypsin inhibitor heavy chain 
H4 precursor (Til heavy chain H4) 
(mter-alpha-inMntor heavy chain 4) 
(Inter-alpha-trypsin inhibitor family heavy 
chain-related protein) (IHRP) (Major acute 
phase protein) (MAP) - Sus scrofa (Pig), 
921 aa. 


13..930 
12.521 


663/924 (71%) 

If O/M/l /oio/\ 

758/924 (81%) 


0.0 


Q91W60 


Inter alpha-trypsin inhibitor, heavy chain 4 
- Mus musculus (Mouse), 941 aa. 


1..930 
i..941 


625/958 (65%) 
743/958 (77%) 


0.0 


054882 


PK-120 - Mus musculus (Mouse), 942 aa. 


1..930 
1..942 


621/957 (64%) 
740/957 (76%) 


0.0 



PFam analysis indicates that the NOV2a protein contains the domains shown in the 
Table 2F. 



Table 2F. Domain Analysis of NOV2a 


Pfam Domain 


NOV2a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


vwa 


274..4S7 


34/209 (16%) 
125/209 (60%) 


l.le-08 



5 

Example 3. 

The NOV3 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 3A. 



Table 3 A. NOV3 Sequence Analysis 




SEQIDNO:13 1 1365 bp j 


NOV3a, 

CG139008-01 DNA 
Sequence . 


ATGCTGCGGATCCTGTGCCTGGCACTCTrGCAGCCTC 

CACT GCTGCGGTTGGGCATGGACAT CATGAACCGTGAGGTCCAGAG CGC CATGGATGAGAGTCA 
TATC CTGGAGAAGATGG CAGCCGAGGCAGGCAAGAAACAGCCAGGGATGAAACCTAT CAAGGG G 
ATCACCAATTTGAAGGTGAAGGATGTCCAGCTGCCCGTCATCACACTGAACTTTGXACCTGGAG 
TGGGCATCTTCCAATGTGTGTCCACAGGCATGACCX5TCACT 

CATGGAGATCATCGTGGCCCTGAACATCACAGCCACCAACCGGCTTCTGCGGGATGAGGAGACA 
GGC CTC CCCGTGTTCAAGAGTGAGG GCTGTGAGGTCAT CCTGGTCAATGTGAAGACTAAC CTGC 
CTAGCAACATGCTCCCCAAGATGGTCAAC^ 

TGGGCTGATGTGTCCCGCCATCGATGCAGTCCTGGTGTATGTGAACAGGAAGTGGACCAACCTC 
AGTGACCCCATGCCTGTGGGCC^GATGGGCACCGTCAAATATGTTCTGATGTCCGCACC^GCCA 
CCACAGCCAGCTACATCCAACTGGACTTC^ 

CAAGCTTGCTGATGCCGGGGAGGCCCTCACGTTCCCTGAGGGTTATGCCAAAGGCTCGTCGCAG 
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CTGCTGCTCCCAGCCACCTTCCTCTCTGCAGAGCTTGCCCTTCTGCAGAAGTCCTTTCATGTGA 
ATATCCAGGATACAATGATTGGTGAGCTGC CCCCACA^ 
TCCTGAAGTGGCTGTAGCTTATCCCAACTCAAAGCCCTTGk 

CCTCCCAAGGTCACTATGAAGACAGGCAAGAGCCTGCTGCACCTCCACAGCACCCTGGAGATGT 
TCGCAGCTCGGTGGCGGAGCAAGGCTCCAATC^ 
GAAGGTCCAGTACTCAGTGCATGAGAACCAGCTGCAGATGGCC^ 
AGCTTGTCCCGGAAGTCCTCATCGATTGGCAACTT 

CCAGCTATCTCGAAGtfAGCCTACATCCCAGTTGTCAATGATGTGCTTCAAGTGGGGCTCCCACT 
CCC^GACTTTCTGGCC^TGAATTACAACCTGGCTGAGCTGGACATAGTAGAGCTTGGGGGCATC 
ATGGAACCTGCCGACATATGA 




ORP Start: ATG at 1 1 |oRF Stop: TGA at 1363 
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< 


3EQIDNO:14 |454aa |MW at 49801.1kD 


NOV3a, 1 
CG1390O8-O1 ; 
Protein Sequence 


4LRILCLALCSLLTGTTRADPGALLRL^ 
CTNLKVKDVQLPVITLNFVPGVGIFQCVSTGMW 

SLPVFKSEGCEVILVNVKTinjPSNMIiPKMVNKFLDS TI1HKVLPGLMCPAIDAVI1VYVNRKWTNI1 

3DPMPVGQMGTVKYVLMSAPATTAS Yl QLD FS P WQQQKGKTI KLADAGEALTF PEG YAKGS S Q 

LliliPATFLSAELALLQKSFHVNIQDTMIGELPPQTTKTLARFIPEVAVAYPKSKP 

PPKVTMKT n K gT -T»FT .Wfi TT .FMPA ARWT^KAPMSIiFIiIjEVHFNIjKVQ YSVHEITQLQMATSI1DRI1L 

SLSRKSSSIGNFI^RELTGFITSYLEEAYIPVVNDVLQVGLPLPDFIjAMNY 

MEPADI mmm 






SEQIDNO:15 |l374bp j 


NOV3b, 

233028732 DNA 
Sequence 


agatctatgctgcggatcctgtgcctggcactctgcagcctgctgactggcacgcgagctgacc 
ctggggcactgctgcggttgggc^tggacatcatgaaccgtgaggtccagagcgccatggatga 
gagtcatatcctggagaagatggcagccgaggcaggcaagaaacagccagggatgaaaccta^ 
aagggcatcacc^tttgaaggtgaaggatgtccagct^ 

ctggagtgggmtcttccaatgtgtgtccacaggcatgaccgtcactggcaagagcttcatggg 

agggaacatggagatcatcgtggccctgaacatcac^ 

gagacagk3cct(x!ccgtgttcaagagtga 

acctgcctagcaacatgctccccaagattc 

cctccctgggctgatgtgtcccgccatcgatgcagtcctggtgtatgtgaacaggaagtggacc 

AACCTCAGTGACCC<^TGCCTGTGGGCC^GATGGGC^CCGTCAAATATGTTCTGATGTCCGCAC 

CAGCCACCACZAGCCAGCTACATCCAACTGGACTTCAGTCCTGTGGTGCA^ 

AACCAT CAAGCTTGCTGATGCCGGGGAGGC CCTCACGTTCCCTGAGGGTTATG CCAAAGGCTCG 

TCGCAGCTGCTGCTCCCAGCCACCTTCCTCTCTGCAGAGCTTGCCCTTCTG 

ATGTGS^TATCCAGGATACAATGATTGGTGAGCTGC^ 

CTTCATTCCTGAAGTGGOTGTAGCTTATCCCAAGTCAAAGCCCTTGA^ 

AAGAAGCCTCCCAAGGTCACTATGAAGACAGGCAAGAGC 

AGATGTTCGC^GCTCGGTGGCGGAGCAAGGCTCCAATGTCCCTCTTTCTCCTAGAAGTGCAC^ 

CAATCTGAAGGTCCAGTACTCAGTGCATGAGAACCAGCTGCAGATGGCC^ 

TTACTGAGCTTGTCCCGGAAGTCCTC^TCGATTGGC^ACTTCAATGAGAGGGAATTAACTGGCT 

TCATCACCAGCTATCTCGAAGAAGCCTAC^ 

CCCACTCCCGGACTTTCTGGCCATGAATTAC^ 

GGCATCATGGAACCTGCCGACATACTCGAG 




ORF Start: at 1 |ORF Stop: end of sequence 






SEQ ID NO: 16 |458 aa |MW at 50286.7kD 


NOV3b, 

233028732 Protein 
Sequence 


RSMLRILCLAIiCSLLTGTRADPGALLR^ 

KG I TNLiKVKDVQLPVI TLNFVP GVGI FQ CVS TGMTVTGKS FMGGNME 1 1 YALNT TATNRIJjRDE 
ETGLPVFKSEGGSVILVNVKX^PSNMLPKMVNKF^ 

NLSDPMPVGQMGTVKYVLMS APATTAS YIQIiDFS PWQ QQKGKTI KLADAGEALTFPEGYAKGS 
SQLLLPATFLSAEIiALIjQKSFHVNI QDTMIGEIjPPQTTKTLARFI PEVAVAYPKSKPIiTTQIKI 
KKPPKVTMKTGKSIJaHLHSTIiEI^AARWRSKAPMSLFLL 
LLSIiSRKSSSIGNFNEREIiTGFITSYLEEAYIPVVNDVLQVGLPLP^ 

GIMEPADILE 
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SEQ ID NO: 17 



jl226bp | 



NOV3c, 
CG139008-02DNA 
Sequence 



ATGCTGCGGATCCTGTGCCTGGC^CTCTGCAGCCTGCTGACTGGCAC^CGAGCTGACCCTGG^ 
CACTGCTGO^TTGGGCATGGACATCATGAACCGTGAGGTCC^ 
TATCCTGGAG2AGATGGCAGCCGAGH3CAGGCAAGAAACAGC 

ATCACC^TTTGAAGGTGAAGGATGTCCAGCTGCCCGTC^TCAC^CTGAACTTTGTACCTGGAG 

TGGGCATCTTCCAATGTGTGTCC&CAGGCATGk 

CATGGAGATCATCGTGGCCCTGAACATCACAGCCACCA^ 

GGCCTCCCCGTGTTCAAG&GTGAGGGCTGTGAGGTCAT^ 

CTAGC2^C^TGCTCCCCAAGATGX3TCAACAAGTTCCTGGA^ 

TGGGCTGATGTGTCCCGCC^TCGATGCAGTCCTGGTGTATGTGAACAGGAAGTGGACCAACCTC 
AGTGACCCCATG CCTGTGGGCCAGATGGGCACCGTCA^ 
CC&CAGCCAGCrrACATCCAACTGGACTT 

CAAGCTTGCTGATGCCGGGGAGGCCCTC^CGTTCCCTGAGGGTTATGCCAAAGGC^CGTCGC^VG 

CTGCTGCTCCCAGCCACCTTCCTCTCTGCAGAGCTTGCCCTTCTGCAGAAGTCCTTTCATGTGA 

ATATCCAGGATACAATGATTGGTGAGCTGCCCCCACAAACCACCAAGACCCT 

TCCTGAAGTGGCTGTAGCTTATCCCAAGTCAAAG 

CCTCCCAAGGTCACTATGAAGACAGGCAAGAGCCTGCTGCA 

TCGCAGCTCGGTGGCGGAGCAAGGCTCCAATGTCCCTCTTTCTCCTAGAAGTGCACTTCAATCT 

GAAGGTCCAGTACTCAGTGCATGAGAACCAGCTG<^ 

AATTAACTGGCTTCATCACCAGCTATCTCGAAGAGCCTAC^ 



TCAGTGGGCT 

ORF Start: ATG at 1 



ORF Stop: TAA at 1156 





SEQ ID NO: 18 |385 aa |MW at 42216.5fcD 


NOV3c, 
CG139008-02 
Protein Sequence 


MLRILCIiALCSLLTGTR^PGAIJ^RIXSMDIMN^ 

I TNLKVKDVQLPVI TI^FVPGVGIFQCVSTGMTVTGKS FMGGNMEI IVALNI TATNR3jL»RDEET 
GLFVFKSEGCEVT LVNVKTNLPSNMLPKMVNKFLDS TLHKVLPGLMCPAIDAVLVYVNRKWTNI* 
SDPMPVGQMGTVKYVIiMSAPATTAS YIQLDFS P WQQQKGKTIKIADAGBALTFPEGYAKGS SQ 
LLLPATFLS AEIiALLQKSFHVNIQDTMI GELPPQTTKTIiARFI PEVAVAYPKSKPLTTQI KI KK 
PPKVTMKTGKSLLHLHS TLEMFAARWRS KAPMSLFIiLEVHFNIiKVQYSVHENQLQMATSIjDRRG 
N 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 3B. 



Table 3B. Comparison of NOV3a against NOV3b and NOV3c 


Protein Sequence 


NOV3a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV3b 


1..454 
3..4S6 


454/454 (100%) 
454/454 (100%) 


NOV3c 


1..382 
1..382 


382/382 (100%) 
382/382 (100%) 



10 

Further analysis of the NOV3a protein yielded the following properties shown in 
Table 3C. 
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Table 3C. Protein Sequence Properties NOV3a 


SignalP analysis: 


Cleavage site between residues 19 and 20 


PSORT II 
analysis : 


PSG: a new signal peptide prediction method 

N-region: length 3; pos.chg 1; neg.chg 0 
H-region: length 13; peak value 9.26 j 
PSG score: 4.86 

GvH: von Heijne's method for signal seq. recognition 
GvH score (threshold: -2.1): 4.69 
possible cleavage site: between 18 and 19 

>>> Seems to have a cleavable signal peptide (1 to 18) 




ALOM: Klein et al*s method for TM region allocation 
Init position for calculation: 19 

Tentative number of TMS(s) for the threshold 0.5: 

2 

Number of TMS(s) for threshold 0.5: 1 
INTEGRAL Likelihood = -2.87 Transmembrane 
169 - 185 

PERIPHERAL Likelihood = 1.59 (at 255) 
ALOM score: -2.87 (number of TMSs: 1) 






MTOP : Prediction of membrane topology (Hartmann et al . ) 
Center position for calculation: 9 

Charge difference: -2.0 C(0.0)-N(2.0) ! 
N >= C: N-terminal side will be inside 




>» membrane topology: type la (cytoplasmic tail 186 to 
454) 




fix iJJibL : aiscriiuinatxon or mi c o cnondr i a l targeting seq 
R content: 2 Hyd Moment (75): 7.85 
xiya. riuinciiu 135; ! o.oz \a concenc : 1 
D/E content: 1 S/T content: 3 
Score: -2.21 




Gavel: indication of cleavage sites for mitochondrial 
R-2 motif at 27 TRA|DP 




NUCDISC: discrimination of nuclear localization signals 
pat 4 : none 
pat 7 : none 
b ipar t i t e : none 

content of basic residues: 9.9% 
NLS Score: -0.47 




KDEL: ER retention motif in the C-terminus: none 




ER Membrane Retention Signals: 

XXRR-like motif in the N-terminus: LRIL j 




none 




SKL: peroxisomal targeting signal in the C-terminus : 
none 
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PTS2 : 2nd peroxisomal targeting signal : none 

VAC: possible vacuolar targeting motif: none 

RNA-binding motif: none 

Actinin-type actin-binding motif: 
type 1: none 
type 2 : none 

NMYR: N-myristoylation pattern : none 

Prenylation motif: none 

memYQRIi: transport motif from cell surface to Golgi : 
none 

Tyrosines in the tail: too long tail 

Dileucine motif in the tail: found 
LXj at 257 
lilt at 258 
Lit at 270 
LL at 332 
IiL at 356 

checking 63 PROSITE DNA binding motifs: none 

checking 71 PROSITE ribosomai protein motifs: none 

checking 33 PROSITE prokaryotic DNA binding motifs: 
none 

NNCN: Reinhardt f s method for Cytoplasmic /Nuclear 
discrimination 

Indication: cytoplasmic 
Reliability: 89 

COIL: Lupas*s algorithm to detect coiled-coil regions 



COIL: 


Lupas 1 £ 


27 


M 


0.73 


28 


D 


0.73 


29 


I 


0.73 


30 


M 


0.73 


31 


N 


0.73 


32 


R 


0.73 


33 


E 


0.73 


34 


V 


0.73 


35 


Q 


0.73 


36 


S 


0.73 


37 


A 


0.73 


38 


M 


0.73 


39 


D 


0.73 


40 


E 


0.73 


41 


S 


0.73 


42 


H 


0.73 


43 


I 


0.73 


44 


I, 


0.73 


45 


E 


0.73 


46 


K 


0.73 


47 


M- 


0.73 
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48 A 0.73 




49 A 0.73 




50 E 0.73 




51 A 0.73 




52 G 0.73 




53 K 0.73 




54 K 0.73 




total: 2 8 residues 




Final Results (k = 9/23) : 




44.4 %: endoplasmic reticulum 




22.2 %: Golgi 




11.1 %: plasma membrane 




11.1 %: vesicles of secretory system 




11.1 %: extracellular, including cell wall 




» indication for CG139008-01 is end (k=9) 



A search of the NOV3a protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 3D. 
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Table 3D. Gei 


neseq Results for NOV3a 


Geneseq 
Identifier 


Protein/Organism/Length [Patent 
#,Date] 


NOV3a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Region 


Expect 
Value 


AAM51697 


Human new lipid binding protein 2 - 
Homo sapiens, 454 aa. 
[WO200179493-A1, 25-OCT-2001] 


1..454 
1..454 


454/454 (100%) 
454/454 (100%) 


0.0 ! 


AAB47337 


FCTR14 - Homo sapiens, 454 aa. 
[WO200146231-A2, 28-JUN-2001] 


1..454 
1..454 


454/454 (100%) 
454/454 (100%) 


0.0 


ABB08898 


Human BPIL 325-3 SEQ ID NO 35 - 
Homo sapiens, 454 aa. 
[WO200136478-A2, 25-MAY-2001] 


1..454 
1..454 


454/454 (100%) 
454/454 (100%) 


0.0 


ABB08899 


Human BPIL 325-4 SEQ ID NO 45 - 
Homo sapiens, 453 aa. 
[WO200136478-A2, 25-MAY-2001] 


1..444 
1..443 


442/444 (99%) 
443/444 (99%) 


0.0 


ABG10878 


Novel human diagnostic protein 
#10869 - Homo sapiens, 455 aa. 
[WO200175067-A2, ll-OCT-2001] 


1..454 
1..455 


441/455 (96%) 
444/455 (96%) 


0.0 
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In a BLAST search of public sequence databases, the NOV3a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 3E. 



Table 3E. Public BLASTP Results for NOV3a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV3a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


CAC50178 


Sequence 27 from Patent WO0146231 - 
Homo sapiens (Human), 454 aa. 


1..454 
1..454 


454/454 (100%) 
454/454 (100%) 


0.0 


Q8NFQ5 


Bactericidal/penneabflity-increasing 
protein-like 3 - Homo sapiens (Human), 
453 aa. 


1..444 
1..443 


442/444 (99%) 
443/444 (99%) 


0.0 


Q05704 


Potential ligand-binding protein - Rattus 
rattus (Black rat), 470 aa (fragment). 


59..444 
73..463 


130/395 (32%) 
229/395 (57%) 


3e-57 


CAD12150 


Sequence 3 from Patent WO0179269 - 
Homo sapiens (Human), 637 aa. 


S9..444 
241..630 


125/394(31%) 
222/394 (55%) j 


2e-52 


CAC188S7 


DJ726C3.5 (ortholog of potential 
ligandjbinding protein RY2G5 (Rat)) - 
Homo sapiens (Human), 469 aa 
(fragment). 


59..444 
73..462 


125/394(31%) 
222/394 (55%) 


2e-52 



5 PFam analysis indicates that the NOV3a protein contains the domains shown in the 

Table 3F. 



Table 3F. Domain Analysis of NOV3a 


Pfam Domain 


NOV3a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


LBPJBPI_CETP_C 


291. .429 


41/140(29%) 
95/140 (68%) 


1.3e-ll 
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Example 4. 

The NOV4 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 4A. 



Table 4A. NOV4 Sequence Analysis 




SEQIDNO:19 |765bp | 


NOV4a, 

CG145877-01 DNA 
Sequence 


TCGCCCTTCATGGTGATGTCCC^GGCCACCTACACGTTCCrrCACGTGCTTCGCCGGCTTCTGGC 
TCATCTGGGGTCTCATCGTCCTGCTCTGCTGCTTCTGCAGCTTCCTGCGCCGCCGCCTCAAACG 
GCGCCAGGAGGAGCGACTGCGCGAGCAGAACCTGCGCGCC^ 

GAGGGCAGTCTGGCCGGGAGCCCCCCGGGCCTGGCGCCGCCGCAGCCACCACCACACCGTAGCC 
GCCTGGAGGCGCCX3GCTCACGCGCACTCGCATC 

CCTGTCGGTGCCGCCACGGCCCTGGAGCTACCCGCGCCAAGCGGAA.TCGGACATGTCCAAACCA 
CCGTGTTACGAAGAGGCGGTGCTGATGGCAGAGCCGCCGCCGCCCTATAGCGAGGTGCTCACGG 
ACACGCGCGGCCTCTACCGCAAGATCGTCACGCCCTTCCTGAGTCGCCGCGACAGCGCGGAGAA 
GC^GGAGC^GCXIGCCTCCCAGCTACAAGCCGCTCTTCCTGGACCGGGGCTACACCTCGGCGCTG 
CACCTGCCCAGCGCCCCTCGGCCCGCGCCGCCCTGCCCAGCCCTCTGCCTGCAGGCCGACCGTG 
GCCGCCGGGTCTTCCCCAGCTGGACCGACTCAGAGCTCAGCAGCCGCGAGCCCCTGGAGCACGG 
AGCTTGGCGTCTGCCGGTCTCCATCCCCTTGTTCGGGAGGACTACAGCCGTATAQAGGGGC 




ORFStart:ATGatl0 | |ORF Stop: TAG at 757 



5 





5EQIDNO:20 |249aa jMWat 28180.1kD 


NOV4a, » 
CG145877-01 \ 
Protein Sequence £ 


IVMS^TYTFLTCFAGFWIilWGLIVIiLCCFCSFLRRRLKRRQEERLREQNL 
oAGSPPGLAPPQPPPHRSRLEAPAHAHSHPHVHVHPPPTHIjSVPPRPWSYPRQAESDMSKPPOT 
^EAVLMAEP PPP YS EVLTDTRGLYR KI VTPFL S RRD S AEKQEQP PP S YKPLFLDRGYTS ALHLP 
5APRPAPPCPALCLQADRGRRVFPS WTDSELS SREPLEHGAWRLPVS I PLFGRTTAV 


Further analysis of the NOV4a protein yielded the following properties shown in 
Table 4B. 


Table 4B. Protein Sequence Properties NOV4a 


SignalP analysis: 


Cleavage site between residues 35 and 36 


PSORT II 
analysis : 


PSG: a new signal peptide prediction method 

N-region: length 0; pos.chg 0; neg.chg 0 
H- region: length 34; peak value 11.41 
PSG score: 7.01 

GvH: von Heijne's method for signal seq. recognition 
GvH score (threshold: -2.1) : 0.65 
possible cleavage site: between 31 and 32 

>>> Seems to have a cleavable signal peptide (1 to 31) 

ALOM: Klein et al 1 s method for TM region allocation 
Init position for calculation: 32 

Tentative number of TMS(s) for the threshold 0-5: 

0 
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number of TMS(s) fixed 

PERIPHERAL Likelihood m 8.33 (at 233) 

ALOM score: 8.33 (number of TMSs: 0) 




MTOP: Prediction of membrane topology (Hartmann et al . ) 
Center position for calculation: 15 
Charge difference: 4.0 C( 5.0) - N( 1.0) 
C > N: C-terminal side will be inside 




>>>Caution: Inconsistent mfcop result with signal peptide 
MITDISC: discrimination of mitochondrial targeting seq 
R content: 5 Hyd Moment (75) : 4.61 
Hyd Moment (95): 3.22 G content: 2 
D/E content: 1 S/T content: 5 
Score: -0.42 




Gavel: indication of cleavage sites for mitochondrial 
preseq 

R-2 motif at 51 RRQ | EE % 




NUCDISC: discrimination of nuclear localization signals 
pat4 : none 
pat 7 : none 
bipartite: none 

content of basic residues: 11". 6% 
NLS Score: -0.47 




KDEL: ER retention motif in the C- terminus: none 




ER Membrane Retention Signals: none 




SKL: peroxisomal targeting signal in the C- terminus: 
none 




PTS2: 2nd peroxisomal targeting signal: none 




VAC: possible vacuolar targeting motif: none 




RNA-binding motif: none 




Actinin-type actin-binding motif: 
type 1: none 
type 2 : none 




NMYR: N-myristoylation pattern : none 




Prenylation motif: none 




memYQRL: transport motif from cell surface to Golgi: 
none 




Tyrosines in the tail : none j 




Dileucine motif in the tail: none 




checking 63 PROSITE DNA binding motifs: none 




checking 71 PROSITE ribosomal protein motifs: none 
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none 




NNCN: Reinhardt's method for Cytoplasmic /Nuclear 
discrimination 

Indication: nuclear 

Reliability: 94.1 




COIL: Lupas's algorithm to detect coiled-coil regions 
total: 0 residues 




Final Results (k = 9/23) : 




43.5 %: mitochondrial 
43.5 %: nuclear 

13.0 %: extracellular, including cell wall 




» indication for CG145877-01 is mit <k=23) 



A search of the NOV4a protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 4C. 
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Table 4C. Geneseq Results for NOV4a 


Geneseq 
Identifier 


Protein/Organism/Length [Patent #, 
Date] 


NOV4a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


ABG08144 


Novel human diagnostic protein #8135 
- Homo sapiens, 436 aa. 
[WO200175067-A2, ll-OCT-2001] 


12..77 
312..376 


35/66(53%) 
38/66 (57%) 


3e-10 


ABG27250 


Novel human diagnostic protein 
#27241 - Homo sapiens, 406 aa. 
[WO200175067-A2, ll-OCT-2001] 


65..202 
23..150 


43/140 (30%) 
54/140 (37%) 


4e-06 


AAG67355 


Amino acid sequence of a rat N-WASP 
protein - Rattus rattus, 501 aa. 
[WO200144292-A2, 21-JUN-2001] 


66..140 
294..373 


32/80(40%) 
36/80(45%) 


le-05 


AAM52319 


Rat N-WASP protein - Rattus rattus, 
501 aa. [WO200171356-A2, 
27-SEP-2001] 


66..140 
294.373 


32/80(40%) 
36/80(45%) 


le-05 


AAW46890 


Rat Neural-Wiskott-Aldiich syndrome 
protein - Rattus sp, 501 aa. 
[JP10072494-A, 17-MAR-1998] 


66..140 
294..373 


32/80(40%) 
36/80 (45%) 


le-05 



120 

BNSDOCID:<WO 03060149A2J > 



WO 03/060149 



PCT/DS03/00252 



In a BLAST search of public sequence databases, the NOV4a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 4D. 



Table 4D. Public BLASTP Results for NOV4a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV4a 

axc j a»j uca/ 

Match 
Residues 


Identities/ 

KitnilnritiAc flrtt* 
I3J11UJU11 lllCo k\fl 

the Matched 
Portion 


Value 


Q9BTA7 


Hypothetical protein - Homo sapiens 
(Human), 253 aa. 


1..249 
1..253 


245/253 (96%) 
246/253 (96%) 


e-147 


Q8TB68 


Hypothetical protein MGC10772 - 
Homo sapiens (Human), 274 aa. 


1.J249 
1..274 


248/274 (90%) 
248/274 (90%) 


e-146 


Q8WU53 


Similar to hypothetical protein 
MGC10772 - Homo sapiens (Human), 
274 aa. 


1..249 
1..274 


247/274 (90%) 
247/274 (90%) 


e-145 


P13983 


Extensin precursor (Cell wall 
hydroxyproline-rich glycoprotein) - 
Nicotiana tabacum (Common tobacco), 
620 aa. 


69..202 
302..414 


38/134 (28%) 
49/134 (36%) 


2e-06 


Q94ES6 


Nodule extensin - Pisum sativum 
(Garden pea), 181 aa. 


64..203 
31..169 


40/144 (27%) 
53/144 (36%) 


7e-06 
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Example 5* 

The NOV5 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 5A. 



Table 5A. NOV5 Sequence Analysis 




SEQIDNO:21 |ll26bp | 


NOVSa, 

CG151161-02DNA 
Sequence 


GGC^CC^GGCCCGCGCGCGGGGGCGCCCAGGCCACTGGGCTCCGCGGAGCCAGCGAGAGGTCTG 


CGCGGAGTCTGAGCGGCGCTCGTCCCGTCCCAAGGCCGACGCCAGCACGCCGTCATGGCCCCCG 


CAGCGGCGACGGGGGGCAGCACCCTGCCC^GTGGCTTCTCGGTCTTCACCACCTTGCCCGACTT 
GCTCTTCATCTTTGAGTTTATCTTCGGGGGCCT6GTGTGGATCCTGGTGGCCTCCTGCCTGGTG 
CCCTGGCCCCTGGTCCAGGGCTGGGTGATGTTCGTGTCTGTGTTCraCTTCGTGGCCACCACCA 
CCTTGATC^TCCTGTACATAATTGGAGCCC^^ 

AGCCTACCACTGCACCGCTGCCCTCTTTTACCTraGCGCCTCAGTCCTGGAGGCCCTGGCCACC 
ATCACGATGCAAGACGGCTTCACCTACAGGCACTAC 

CC^CATAGCC^CTCTGCTCTACGTGGTCCATGCGGTGTTCTCTTTAATCAGATGGAAGTCTTC 
ATAAAGCCGCAGTAGAACTTGAGCTGAAAACCC^ 


GCATAACTTTTTAGAAAACAG&AATGCCCTTGATGGTGGAA 




TCGCGTCCGGGTTGGGAGCTTGCTGTGTCTAACCTCCAACTGCTGTGCTGTCTGCTAGGGTCAC 


CTCCTGTTTGTGAAAGGGGACCTTCTTGT^ 


GAAAGAAAGATCCTCTGCTGACCCCTGGAGCAGCTCTCGAGAACTACCTGTTGGTATTGTCCAC 
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AAGCTCTCCCGAGCGCCCCATCTTGTGCCATGT 


GGGGACTAAAACTCACCCAACAGATCTTTCCAGAGGTCCATGGTGGAAGACGATAACCCTGTGA 


AATACTTTATAAAATGTCTTAATGTTCAAAAAAAAAAA 




ORF Start: ATG at 119 | lORF Ston: TAA at 57* 






SEQIDNO:22 |l53aa |MWat 16713.3kD 


NOV5a, 
CG151161-02 
Protein Sequence 


MAPAAATGGS^PSGFSWTTLPDLLFIPEFIFGGLVWILVASSLVPWPLVO^WV^ 
ATTTLI ILYliGAHGGETSWVTLDAAYHCTAAIjFY^ 
WFSYIATLLYWHAVFSIiIRWKSS 






SEQIDNO:23 |464bp j 


NOVSb, 

CG151 161-01 DNA 
Sequence 


GGCACGAGGCCCGCGCGCGGGGGCGCCCAGGCCACTGGGCTCCGCGGAGCCAGCGAGAGGTCTG 


CGCX3GAGTCTGAGCGGCGCTCGTCCCGTCCCAAGGCC6ACGCCAGCACGCCGTCATGGCCCCCG 


CAGCGGCGACGGGGGGCAGCACCCTGCCCAGTGGCTTCTCGGTCTTC^ 

GCTCTTCATCTTTGAGTTTGACGC7UVCCTACCACTGCACCGCTGCCCTCT 

TCAGTCCTGGAGGCCCTGGCCACCATCACGATC 

AAAACATTGCTGCCGTGGTGTTCTCCTACATAGCCACTCTGCT^ 

CTCTTTAATCAGATGGAAGTCTTCATAAAGCCGCAGTAGAACTTGAGOTGAAA^ 


GTTAACTGGCCGCCCC 




ORF Start: ATG at 119 J |oRF Stoo: TAA at 410 






SEQ ID NO: 24 J97 aa |MW at 10651.1kD 


NOV5b, 
CG151 161-01 
Protein Sequence 


MAPAAATGGSTLPSGFSVFTTLPDLLFIFEFDATYHCTAALFYLSASVIjEALATI 
HYHENIAAWFSYIATLLYWHAVFSLIRWKSS 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 5B. 



Table SB. Comparison of NOV5a against NOVSb. 


Protein Sequence 


NOV5a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOVSb 


1..153 
1..97 


94/153 (61%) 
94/153 (61%) 



1 5 Further analysis of the NOV5a protein yielded the following properties shown in 

Table 5C. 



Table 5C. Protein Sequence Properties NOV5a 



SignalP analysis: Cleavage site between residues 67 and 68 
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PSORT II 


PSG: a new signal peptide prediction method 


analysis : 


N-region: length 0; pos.chg 0; neg.chg 0 




H-region: length 23; peak value 8.79 




PSG score: 4.3 9 




GvH: von Heijne's method for signal seq. recognition 




GvH score (threshold: -2.1): -1.89 




possible cleavage site: between 53 and 54 




>>> Seems to have a cleavable signal peptide (1 to 53) 




ALOM: Klein et al 1 s method for TM region allocation 




Init position for calculation: 54 




Tentative number of TMS(s) for the threshold 0.5: 




3 

INTEGRAL Likelihood = -7-64 Transmembrane 




55-71 




INTEGRAL Likelihood — -0.90 Transmembrane 




95 - 111 




INTEGRAL Likelihood = -4.30 Transmembrane 




129 - 145 




PERIPHERAL Likelihood = 10.08 (at 74) 




ALOM score: -7.64 (number of TMSs: 3) 




MTOP: Prediction of membrane topology (Hartmann et al . ) 




Center position for calculation: 26 




Charge difference: 0.0 C(-1.0) - N(-1.0) i 




N >= C: N-terminal side will be inside 




>» membrane topology: type 3a 




MITDISC: discrimination of mitochondrial targeting seq 




R content : 0 Hyd Moment ( 75 ) : 2.25 




Hyd Moment (95): 2.24 G content: 3 




D/E content: 1 S/T content: 7 




Score: -5.3 0 




Gavel: indication of cleavage sites for mitochondrial 




preseq 




cleavage site motif not found 




NUCDISC: discrimination of nuclear localization signals 




pat 4 : none 




pat 7: none 




bipartite: none 




content of basic residues: 2.0% 




NLS Score: -0.47 




KEEL: ER retention motif in the C-terminus: none 




ER Membrane Retention Signals: 




KKXX-like motif in the C-terminus: RWKS 




SKL: peroxisomal targeting signal in the C-terminus : 




none 




PTS2: 2nd peroxisomal targeting signal: none 




VAC: possible vacuolar targeting motif: none 
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RNA-binding motif : none 




Actinin-type actin-binding motif: 

t*vr**a 1 • nnriP 

pc JL » 11U11C 

type 2 : none 




NMYR: N-myristoylation pattern : none 




Prenylation motif: none 




memYQRL: transport motif from cell surface to Golgi: 
none 




Tyrosines in the tail: none 




Diieucme motit in tne taxi: none 




checking 63 PROSITE DNA binding motifs: none 




checking 71 PROSITE ribosomal protein motifs: none 




checking 33 PROSITE prokaryotic DNA binding motifs: 
none 




NNCN: Reinhardt's method for Cytoplasmic/Nuclear 
discrimination 

Indication: cytoplasmic 

Reliability : 94 . 1 




COIL: Lupas f s algorithm to detect coiled-coil regions 
total: 0 residues 




Final Results (k = 9/23) : j 




66.7 %: endoplasmic reticulum 
33.3 %: mitochondrial 




» indication for CG151161-02 is end (k=9) 



A search of the NOV5a protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
5 several homologous proteins shown in Table 5D. 



Table SD. Geneseq Results for NOV5a 


Geneseq 
Identifier 


Protein/Organism/Length [Patent #, 
Date] 


NOV5a 


Identities/ 


Expect 
Value 
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Match 
Residues 


the Matched 
Region 




ABB50292 


T cell differentiation protein Mai 
ovarian tumour marker protein, #74 - 
Homo sapiens, 153 aa. 
[WO200175177-A2, ll-OCT-2001] 


1..153 
1..153 


153/153 (100%) 
153/153 (100%) 


5e-85 


AAP80929 


Sequence of human T-cell protein 
designated MAL - Homo sapiens, 153 
aa. [WO8807549-A, 06-OCT-1988] 


1-153 
1..153 


150/153 (98%) 
151/153 (98%) 


3e-82 


AAP81879 


Sequence of full-length human T-cell 
protein derived from mature T cells - 
Homo sapiens, 153 aa. 
[WO8807549-A, 06-OCT-1988] 


1..153 
1..153 


150/153 (98%) 
151/153 (98%) 


3e-82 


AAU85517 


Clone #18966 of lung tumour protein - 
Homo sapiens, 148 aa. 
[WO200204514-A2, 17-JAN-2002] 


3:.143 
2..142 


60/141 (42%) 
91/141 (63%) 


8e-28 


AAB76862 


Human lung tumour protein related 
protein sequence SEQ ID NO:338 - 
Homo sapiens, 148 aa. 
[WO200100828-A2, 04-JAN-2001] 


3..143 
2..142 


60/141 (42%) 
91/141 (63%) 


8e-28 


In a BLAST search of public sequence databases, the NOV5a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 5E. 


Table 5E. Public BLASTP Results for NOVSa 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV5a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


P21145 


Myelin and lymphocyte protein 
(T-lymphocyte maturation-associated 
protein) - Homo sapiens (Human), 153 
aa. 


1..153 
1..153 


153/153 (100%) 
153/153 (100%) 


le-84 


Q64349 j 


Myelin and lymphocyte protein 
(T-lymphocyte maturation-associated 
protein) (17 kDa myelin vesicular 
protein) (MVP17) (NS 3) - Rattus 
norvegicus (Rat), 153 aa. 


1..153 
1..153 


136/153 (88%) 
147/153 (95%) 


2e-77 


009198 


Myelin and lymphocyte protein 
(T-lymphocyte maturation-associated 
protein) - Mus musculus (Mouse), 153 
aa. 


1..153 
1..153 


133/153 (86%) 
145/153 (93%) 


2e-75 
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Q28296 


Myelin and lymphdbyte protein 
(T-lymphocyte maturation-associated 
protein) (VIP17 proteolipid) - Canis 
familiaris (Dog), 153 aa. 


1..153 
1..153 


135/153 (88%) 
146/153 (95%) 


2e-75 


Q9D2R2 


Myelin and lymphocyte protein; T-cell 
differentiation protein - Mus musculus 
(Mouse), 97 aa. 


1..153 
1.37 


84/153 (54%) 
91/153 (58%) 


4e-34 



Example 6. 

The NOV6 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 6A. 



Table 6A. NOV6 Sequence Analysis 



SEQIDNO:25 



NOV6a, 
CG155653-01 DNA 
Sequence 



CCGCTGCGGGCTCGGGCGCCGCAGCGCGCCGGCCCGAGCCCCTGGACGAGGCCCACGGAGCCGC 



TCGCCCCGACCCAGCCGCCCGATGTCCTCAAAATGGAGGCAGCGGGGGCGGCGGCGTGAAGAAA 



GCGGCGCTGTGGGCGCGGGAGTAGGGGCCCGGGCGGAGGCGGTGGCGGGATGGGGCTGCTGCTC 



ATGATCCTGGCGTCGGCCGTGCTGGGTTCCTTCCTCACGCTCCTCGCCCAGTTCTTCC^CTGT 

ACCGCAGACAGCCCGAGCCGCCGGCGGACGAGGCCGCCCGCCXIGGGCGAGGGCTTCCGCTACA.T 

CAAGCC^GTGCCGGGCCTGCTCCTAAGGGAGTACCTTTATGGCGGCGGCCGGGATGAGGAGCCC 

TCCGGAGCGGCCCCTC^GGGaSGCGCGACCCCCACCGOMCCCCCGAGACCCCCGCCCCGCCGA 

CGCGGGAGACTTGCTACTTCCTCAACGCCACCATCCrATTCOTGTTC 

CGCGCTGACCCX3CCGCTGGGTCACCAAGAAGATC^ 

AAGACGGCCGGGCGCCTGCTGGAGGGGCTGAGCCTGCGGGACGTGTTCCTGGGCGAGACGGTGC 
CCTTCATCAAGACCATCCGGCTCGTGC?GGCCAGTCGTGCCCTC2GGCCACC 
CCCTGAAGGGGAGGCGCrn^CCGCCGCCTGCCCCGAGGAGCTGGCCTTCGAGGCG 
TACAACGGGGGCTTCCACCTGGCXIAT 

TTGTCAAGCTGTCCCGCGTGGTGGGAAGGCTGCGCTTGGTC 

CTGGTTCOTCTCCTTCGTGGAAGACCCGCTGATCGACT^ 

CGGCCCATGCCCCAGCTCACCTCCATCATCGTCAACCAGCTCAAGAAGAT 

ACACCCTACCGAATTACAAGATCAGGTTTAAGCCGTTTTTTCCAT^ 

TGAAGAAGATGAAGAGCATATCCATATACAACAATGGGCACTTACTGAAGGC 

ACGTTGTXAGAATGTAGCAGGTTACTC&TTTT^ 

GCACACTTGAGTOAAGCAGTAGTGTTTGGGAAG 

ATTAATAAAAGGAAATTXACAAAGTGTTGGACTTACACT 

TATGCTGGGCACGTCATCATTGAAACTGTGGCTCCAAACTCGCCTGCTGCAATTGCA 

AGCGGGGAGATCGACTTATCGCCATTGGAGGTGT^ 

GCTTATCAAGCAGGCTGGTGACCGAGTCCFGGTGTACT 

CAAGGTGCAGTGCTGCAAGATAAerTTGGCCaGTTGGAAGAA 

AATCGGGTTATGAAGAGGAAGCTGCCGGGTTGACAGTAGAT^ 

TGAATTTGAAGACTTGGCAAGTGATGTCAGAGCACAAAAT^ 

TTAAGTCATAGTCCCAAACXSTGTTCCAAC^^ 

CAGTTTTAAACCGTAAATTAGCTGTAGGAAGTCACCCACTACCACCGAAAATTCAGTCCAAA 

TGGAAATAAACCTCCACCCCTAAAAACTTCTGAGATAACAGAC^ 

ACCXAAGGATCTGCTTTCAAACCAC^ 

CCGCCGATGCTCCAAATCAGGCAGAACCAGATGTTCTCGTTGAAAAGCCAGAGAAGGTGGTGCC 

A CCTCCTCTTGTAGATAAAT CTGCTGAAAAGCAAG CAAAAAATGTGGATGCCATAGACGATGCA 

GCTGCACCTAAGCAATTTTTAGCAAAGCAAGAAGTGGCCAAAGATGTCACT 

GCCCTACTAAGGACAGTTCGGACGACCGTCAAACAT 

TAAGCTAGG&AAATGGACAAGAACC&GAGCATCCTGTTTC^ 

TACTTAAACATTGCATTGTGGTGCAGGGATCCTTTCAAGT^ 

ATGTTAGTTTAAAACTTGAAGATGTGGCTTTAGGATC 

TTCCAAATTGAGACTGGAAGCCCCCTCACCTAAGGCT 
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1 


^TGAGTATGCAAAAGGGATTCAATGACAAATTTTGCTATOT 

\TTTGAAAGAAGGAGAATC^GACCACCATGTAG 

rTTGGTTGAAGAAGTTTCTGTTCTCCCTAAAGAGGAGCA^ 

SAAAACAAACACAGTTTTCAGGATACTCAGTTCCAG^ 

AAAAAGTTTGGACTAAAGCAGCTTCCCAGTGTATGTTTTGTGCTT^ 




CTGAAAAACCTTAGGCTGGAAGGACAGGAAACCCTCTTAGGCCrGCCTCCTCGTGTTGATGCTG 
AAGCTAGCAAGTCAGTCAATAAAACAACAGGTTTGACAAGGCATATTA 

TTTATTAAATTTGCGTCAAGTCTCTAAAACTCGCCTTTCTGAACC^GGAACCGATCTCGTAGA^ 

CCTTCACCAAAACACACACCCAACACGTCAGACAACGAAGGCAGTGACACG^ 

CAAACAGTC CTTCTAAACGGGGAAACAG CACAGGAATAAAGTTAGTC^ 

GGATGACAGTGTTTTCATTGCAGTTAAAGAAATTGGTCGTGATCTGTACAGGGGCTTGCCTACA 
GAGGAAAGGATCCAGAAACTAGAGTTCATGTTGGATAAGCTAC^^ 
TGGAACACAATAATTCCCTTGTTAGAGAAGAAAAAGAGACAACTGATACAAG 
TCTTTCTGCTG C CTTAG CTAAATCAGGTGAAAG GCTACAAGCTCTAACACTTCTTATGATTCAC 
TACAGAG CAGG CATTGAAGATATAGAAACTTTAGAAAGTCTGTCTTTAGACCAGCACTCCAAAA 
AAATAAGCAAGTACACAGATGATAC^GAAGAAGACCTTGATAATGAAATAAGCO^ 
CTOTCAGCCATTCAGCAGC^TATCAGATG&CTTA 
GGTCTATTTAAACTTTCAAATGAACAGGGTAAAGTTGCA 




GTTTAAATCCTCGTATGCACTCTGGCCTGCTTCTCCAGTTACTTGCTTGTGTAAGAACAAAAAT 


GAGAAAGGTTGTTTTCCAGTAAAAACATGACCAGCTTACT^ 




ATAG CTATG CTTTTTTGGGTTTATACTGGGAATTTATTTTTACTAAATTATTTAACT TTT CTAA 


TTATGTAATTATGTAAGCTAGCTTTTCATGTTTATC 


TCTTCCTCTTGGTTTTTGAATTAGTGTTAAATAGAATACTGTCTGGATT 


rpmippp awaTTiOTTATA a PAAATTTGCTGCATGCCCAAACTGACAACAGCAATCACTGAGGGAA 


CAGGTTTTGAATCTTTCTTTTGTGTTATGAAGTTTATCGTCTCT 


ATTTTGGGGGTTTGGGGGTG CTTTTTGTTTTGTTTTTG CCAAATGTAAC^TGAAAGCAGATG CT 


GCAGCTTTAGTCTGTTATGCTGATTTAGTAAAAAAAAATTTTTTACATATATTGCTTGCTIU'CG 


ATGCTTCTGTGAAATTTTTTTCTAAAGCTTTTGTGCAGCTGTATGGTAAAAATATGGTGATTAA 


T TTGAAGAG CTTACATTGAAAGACAATGTAATAGGA 


ATTTTGTAGAGAGGATAACAAGACTTAATTACTGAA 


ATCTTTTAAAATATTGATGCTTTCCTTTTAAAT 


ACATTTATGATAATTTTCCTCATCAGTTCTC^ 


AAGTTTTGGAGGACTCTTTTTAAAATGACTGTGTTC 


GAAAAAACATTTTCATGTAGGAGTATTCTGTGAAGGAAAGGAAT 


CTTTGGCGTCOTACAGTTGTAAAGGAATGGTGATCATTCTGAATACTTCTGTAGTGA 


T 




ORF Start: ATG at 178 |ORF Stop: TAG at 3640 





SEQ ID NO: 26 |1154 aa |MW at 128561.7kD 


NOV6a, 
CG155653-01 
Protein Sequence 


MGLLLMILASAVLGSFLTLIAQFFLLYRRQPEPP 

RDEEPSGAAPEGGATPTAAPETPAPPTRETCYFLNATILFliFRELIU)TALTR^ 

ELLQTlO'AGIUiLEGLSIiRDVFLGETVPFIKTIRLVRPVVPSATGEPDGPEGE 

EAEVEYNGGFHLAIDVDIjVFGKSAYIiFVKLSRW 

SQFEGRPMPQI/TSI IVNQLKKI IKRKHTLPNYKIRFKPFFPYQTLQGFEEDEEHIHIQQWAIjTE 
GRLKVTLLECSRLLIFGSYDREANVHCTLELSSSV^ 

QSTDG YAGHVI IETVAPNS PAAI ADLQRGDRLIAI GGVKI TS TLQVLKL I KQ AGDRVLVYYERP 
VGQSNQGAVLQDNFGQLEENFLS S S CQ S GYEEEAAGLTVDT ES RELDS EFEDIiASDVRAQNEF K 
DEAQSLSHSPKRVPTTLSIKPLGAISPVLNRKLAVGSHP 
QVSKPTQGSAFKPPVPPRPQAKWPLPSADAPNQAEPDVLVE^ 

AIDDAAAPKQFLAKQEVAKDVTSETSCPTKDSSDDRQTWE S SBHiYRNKLGKWTRTRAS CLFDI 
EACHRYLNIALWCRDPFKLGGLI CLGHVSLKLEDVALGCIiATSNTEyiiSKLRLEAPSPKAIVTR 
TALRISn^SMQKGFlTOKFCyGDITIHFKYLKEGESDHHVVTNTOKEK^ 
QMGLTENKHSFQDTQFQNPTWOTYCKKKVOT 
RIDRTLKNLRLEGQETLLGIiPPRVDAEASKSVNKTO 

TDLVEPSPKHTPNTSDNEGSDTEVCGPNS PSKRGNSTGIKLVRKEGGIjDDSVF IAVKEI GRDLY 
RGLPTEERXQIOLjEFMIjDKLQNEIDQELEHNNSLVREEKETTDTRKKSL^ 

LIJfllHYRAGIEDIETLESLSLDQHSKKISKYiDDTEEDLDNEISQIjIDSQPFSSISDDIjFGPSE 
SV 
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Further analysis of the NOV6a protein yielded the following properties shown in 
Table 6B. 



Table 6B. Protein Se 


iquence Properties NOV6a 


SignalP analysis: 


Cleavage site between residues 22 and 23 


PSORT II 
analysis : 


PSG: a new signal peptide prediction method 

N-region: length 0; pos.chg 0; neg.chg 0 
H-region: length 27; peak value 11.55 
PSG score: 7.15 

GvH: von Heijne's method for signal seq. recognition 
GvH score (threshold: -2.1): 0.74 
possible cleavage site: between 14 and 15 

»> Seems to have a cleavable signal peptide (1 to 14) 

ALOM: Klein et al 1 s method for TM region allocation 
Init position for calculation: 15 

Tentative number of TMS (s) for the threshold 0.5: 

0 

number of TMS(s) .. fixed 

PERIPHERAL Likelihood = 1.38 (at 204) 

ALOM score: 1.38 (number of TMSs : 0) 

MTOP: Prediction of membrane topology (Hartmann et al . ) 
Center position for calculation: 7 
Charge difference: -1.0 C( 0.0) - N( 1.0) 
N >= C: N- terminal side will be inside 

MITDISC: discrimination of mitochondrial targeting seq 
R content : 2 Hyd Moment ( 75 ) : 1.54 
Hyd Moment (95): 1.27 G content: 2 
D/E content: 1 s/T content: 3 
Score: -4.42 

Gavel: indication of cleavage sites for mitochondrial 
preseq 

R-2 motif at 39 RRoIpe 

NUCDISC: discrimination of nuclear localization signals 
pat4: KRKH (3) at 280 
pat 7 : none 
bipartite: none 

content of basic residues: 12.5% 
NLS Score: -0.29~ 

KDEL: ER retention motif in the C- terminus: none 

ER Membrane Retention Signals: none 

SKL: peroxisomal targeting signal in the C-terminus: 
none 

PTS2: 2nd peroxisomal targeting signal: none 
VAC: possible vacuolar targeting motif: found 
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TLPN at 284 

RNA- binding motif : none 

Actinin-type actin-binding motif: 
type 1: none 
type 2 : none 

NMYR: N-myristoylation pattern : none 

Prenylation motif: none 

memYQRIi: transport motif from cell surface to Golgi: 
none 

Tyrosines in the tail: none 

Dileucine motif in the tail: none 

checking 63 PROSITE DNA binding motifs: none 

checking 71 PROSITE ribosomal protein motifs: none 

checking 33 PROSITE prokaryotic DNA binding motifs: 
none 

NNCN: Reinhardt's method for Cytoplasmic/Nuclear 
discrimination 

Indi ca t i on : nucl ear 

Reliability : 55.5 



COIL: 


Lupas 1 £ 


1028 


T 


1 


.00 


1029 


E 


1 


.00 


1030 


E 


1 


.00 


1031 


R 


_1 


.00 


1032 


I 


~1 


.00 


1033 


Q 


1 


.00 


1034 


K 


1 


.00 


1035 


L 


1 


.00 


1036 


E 


1 


.00 


1037 


F 


1 


.00 


1038 


M 


1 


.00 


1039 


L 


1 


.00 


1040 


D 


1 


.00 


1041 


K 


1 


.00 


1042 


L 


1 


.00 


1043 


Q 


1 


.00 


1044 


N 


1 


.00 


1045 


E 


1 


.00 


1046 


I 


1 


.00 


1047 


D 


1 


.00 


1048 


Q 


1 


.00 


1049 


E 


1 


.00 


1050 


L 


1 


.00 


1051 


E 


1 


.00 


1052 


H 


1 


.00 


1053 


N 


1 


.00 


1054 


N 


1 


.00 


1055 


S 


1 


.00 
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1056 


L 


1 


.00 


1057 


V 


0 


.99 


1058 


R 


0 


.99 


1059 


E 


0 


.99 


1060 


E 


0 


.94 


1061 


K 


0 


.94 


1062 


E 


0 


.94 


1063 


T 


0 


.83 


1064 


T 


0 


.83 


1065 


D 


0 


.83 


1066 


T 


0 


.83 


1067 


R 


0 


.67 


1068 


K 


0 


.67 


1069 


K 


0 


.67 


1070 


S 


0 


.67 


1071 


L 


0 


.67 


1072 


Ii 


0 


.67 


1073 


S 


0 


.67 


1074 


A 


0 


.67 


1075 


A 


0 


.67 



total: 48 residues 



Final Results (k = 9/23) : 

33.3 %: extracellular, including cell wall 

33.3 %: nuclear 

22.2 %: mitochondrial 

11.1 %: cytoplasmic 

» indication for CG155653-01 is exc (k=9) 



A search of the NOV6a protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 6C. 



5 



Table 6C. Gei 


neseq Results for NOV6a 








Geneseq 
Identifier 


Protein/Organism/Length [Patent 
#,Date] 


NOV6a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Region 


Expect 
Value 


AAM78475 


Human protein SEQ ID NO 1 137 - 
Homo sapiens, 1204 aa. 
[WO200157190-A2, 09-AUG-2001] 


1..1154 
1..1204 


1154/1204(95%) 
1154/1204(95%) 


0.0 


AAU99614 


Human glioma antigen KU-GB-5 - 
Homo sapiens, 891 aa. 
[WO200255695-A1, 18-JUL-2002] 


264..1154 
1..891 


890/891 (99%) 
890/891 (99%) 


0.0 


ABG39902 


Human peptide encoded by 


436..1147 
1..712 


711/712(99%) 
712/712 (99%) 


0.0 
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SEQ ID 29567 - Homo sapiens, 712 

ad. ^ WVJZUUloOUU3-/\Z, 

15-NOV-2001] 








AAM18088 


Peptide #4522 encoded by probe for 
measuring cervical gene expression - 
Homo sapiens, 712 aa. 
[WO200157278-A2, 09-AUG-2001] 


436..1147 
1..712 


711/712 (99%) 
712/712 (99%) 


0.0 


AAM70260 


Human bone marrow expressed probe 
encoded protein SEQ ID NO: 30566 - 
Homo sapiens, 712 aa. 
[WO200157276-A2, 09-AUG-2001] 


436..U47 
1..712 


711/712 (99%) 
712712(99%) 


0.0 



In a BLAST search of public sequence databases, the NOV6a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 6D. 



Table 6D. Public BLASTP Results for NOV6a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV6a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


Q8NEN9 


Similar to PDZ domain proteins - 
Homo sapiens (Human), 1154 aa. 


1..1154 
1..1154 


1154/1154(100%) 
1154/1154 (100%) 


0.0 


Q9UFF1 


Hypothetical protein - Homo 
sapiens (Human), 513 aa 
(fragment). 


642..1154 
1..513 


512/513 (99%) 
512/513 (99%) 


0.0 


Q9VYR9 


CG10362 protein (LD34222p) - 
Drosophila melanogaster (Fruit 
fly), 1037 aa. 


3..494 
8..473 


148/506(29%) 
242/506 (47%) 


2e-46 


T2O180 


hypothetical protein C53B4.4a - 
Caenorhabditis elegans, 1584 aa. 


93..447 
203..585 


112/387(28%) 
194/387 (49%) 


4e-42 


Q9U3L2 


C53B4.4c protein - Caenorhabditis 
elegans, 1449 aa. 


93..447 
68..450 


112/387(28%) 
194/387 (49%) 


4e-42 



5 ^ 

PFam analysis indicates that the NOV6a protein contains the domains shown in the 
Table 6E. 



Table 6E. Domain Analysis of NOV6a 


Pfam Domain 


NOV6a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 
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PDZ 


366..44S 


19/88 (22%) 
62/88 (70%) 


7.7e-10 


DAG_PE-bind 


841 ..888 


18/51 (35%) 
36/51 (71%) 


2.6e-09 



Example 7. 

The NOV7 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 7 A. 

5 



Table 7A. NOV7 Sequence Analysis 


ISEQIDNO: 27 


1157 bp 


NOV7a, 

CG160093-01 DNA 
Sequence 


CTTCGGCCTGTCGGTTTTCACCATGGAGCAGCTC? ARHTP Anna a a r a rprp.rrTrn™ m n 
CTGTTCCTGGCGTTGAGTGAGAACAATCCGGCTGGAA^ 
CATCTGCTATGGCCATGGTTTTTCTGGGGACCAGAGGTAACACGGCAG 
TTTCCATTTCAACACGGTTGAAGAGGTTCATO 

AAACGTGGAGCGTCTTATATTCTGAAACTTGCTAATAGATTATATGGAGAGA^ 
TCCTTCCTGAGTTCTTGGTTTCGACT^ 

TCAGC^TGCCTCTGAAGATGCAAGGAAGACCATA 

GTGCTAGTAAATGCCATCTATTTCAAGGGAAACTGGAAGGATAAATTCATC 

CGAATGCACCATTCAGATTGAATAAGaAAGACAGAAAAACTGTGAAAATGATC 

AAAATTTGGATATGGCTACATCGAG<1A.CCT 

GAGGAGCTCAGCATGGTCATCCTGCTGCCGGATGACATTGAGGJICGJVGTCCACG 

AGATTGAGGAACAGTTGACTTTGGAAAAGTTGCATG^ 

CATTGAACTTAATGTCAGCTTGCCCAGGTTCAAACTGGAAGAGAGTT^ 

CTCGCCCGCCTAGGTGTGCAGC^TCTCr^ 

^GCCkGAGATATTTTTATATCAAAAATTGTC 

AACAGAGGCGGCAGCTGCCACAGCAGGCATCGCAAC^ 

TTCACTGCCGACCATCCATTCCTTTTCTTTATTCGGCATAATTCCTCAGGTAG 

TGGGGAGATTTTCTTCCCCTTAGAAGAAAGAGACTGTAGCAATACAAAAAT^ 

AAGGG " " " ~ 




ORFStart:ATGat23 | 


joRF Stop: TAG at 1 109 





SEQIDNO:28 |362aa |MW at 41001. 3kD 


NOV7a, 
CG160093-01 
Protein Sequence 


MEQL S S ANTRFAIxDL FLALS ENNPAGNI FI S PFS I S SAMAMVPLGTRGNTAAQLS KTFHFNTVe" 

EVHSRFQSIiNADINKRGASYILKIiAl^IUiYGEKTYNFIiPEFL 

RKTINQWVDNMTKLVLVNAIYFKGNWKDK^ 

EDLKCRVLELPYQGEELSMVILLPDDIEDE^ 

PRFKLEES YTI1NSDI1ARLGVQDLFNS SKADLSGMSGARDI FISKIVHKSFVEVNEEGTEAAAAT 
AGIATFCMLMPEENFTADHPFLFFIRHNSSGS ILFLGRFSS P 



10 
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SEQIDNO: 29 



j 1550 bp | 



NOV7b, 
CGI 60093-02 DNA 
Sequence 



CGGCGGCCTGTCGGAGCTGTTTGTGACGGTTTCCAGGCAGCCCAGGGCCAGGCCGCGGCTCCTA 



TCTGCAGCTG(^C^GAGAGAGAGGAGGAACCCCGTGCGATTCTAGA 



AGAAATCAGCTTTGTGCTTAC^TGCCGAGCAGCCAGC^CGGTTCTTCTTTGCCTGTCCTCGGGG 



GAAATCAGGGGTCTGAGAGTGGAGATCGAGATGGGCTAGTGGGTGGCGGATGGGACGCTGCACG 



GCCAGACCCTGGACTGTGTTTTCACCATGGAGCAGCTGAGCTCAGCAAAC^CCCGCTTCGCCTT 



GGACCTGTTCCTGGCGTTGAGTGAGAACAATCCGGCTGGAAACATCTTCATCTCTCCCTTCAGC 

ATTTGATCTGCTATGGCCATGGTTTTTCTGGGG^ 

AGACTTTCCATTTCAACACGGTTGAAGAGGTTCAT^ 

CAACAAACGTGGAGCGTCTTATATTCTGAAACTTGCTAATAGATTATATGGAGAGAAAACTTAC 

AATTTCCTTCCTGAGTTCTTGGTTTCGACTCAGAAAACATATGGTGCTGACCTGGCCAGTGTGG 

ATTTTC^GCATGCCTCTGAAGATGCAAGGAAGACC^TAAACCAGTGGGTCAAAGGACAGACAGA 

AGGAAAAATTCCGGAACTGTTGGCTTCGGGCATGGTTGATAACATGACCAAACTTGTGCTAGTA 

AATG C CATC TATTT CAAGGGAAACTGGAAGGATAAATTC^TGAAAGAAGCCACGACGAATG CAC 

CATTCAGATTGAATAAGAAAGACAGAAAAACT 

ATATGGCTACATC^GGACCTTAAGTGCCGTGTGCTGGAACT^ 

AGCATGGTCATCCTGCTGCCGGATGACATTGAGGACGAGTCCACGGGCCTG^ 

AACAGTTGACTTTGGAAAAGTTGCATGAGTGX^CTAAACCTGAGA 

TAATGTCAGCTTGCCC^GGTTCAAACrGGAAGAGAGTTAC^CTCTCy^CTCCGACCTCGCCCGC 
CTAGGTGTGCAGGATCTCTTTAAGAGTAGCAAGGCT 

ATATTTTTATATCAAAAATTGTCCACAAGTCATTTGIJSGAAGTGAATGAAGAG 

GGCAGCTGCCACAGCAGGCATCGCAACITTCTGCATGTTGATC 

GACCATCCATTCCTTTTCTTT!ATTCGG(^ 

TTTCTTCCCCTTAGAAGAAAGAGACTGTAGCAATACAAAAATCAAGCTTAGTGCTTTATTACCT 
GAGTTTTTAATAGAGCCAATATGTCTTATATCTTTACC^^ 
AAAAAAAAAAAAAA ~ ~ 





SEQ ID NO: 30 |379 aa |MW at 4274 1.3kD 


NOV7b, 
CG160093-02 
Protein Sequence 


MEQLS S AlTCTCFALDIiFLALSENNPAGNI FI SPFS I S SAMAMVFLGTRGNTAAQLSKTFHFNTVE 
EVHSRFQSLNADINKRGASYIIiKLANRLYGE^ 

RICTINQWVKGQTEGKI PELLASGMVDNMTKLVLVNAIYFKGNWKIDK^ 

KTVKMMYQKKKFAYGYI EDIiKCRVLELP YQGEEIiSMVILLPDDI EDESTC^KKIEEQLTLEKIiH 
EWTKPENLDFIEVNVSLPRFKLEESYTLNSDLARLGVQDL 

KSFVEVNEEGTEAAAATAGI ATFCMLMPEENFTADHPFIiFFIIiHNS SGS ILFLGRFS SP 



5 

Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 7B. 



Table 7B. Comparison of NOV7a against NOV7b. 


Protein Sequence 


NOV7a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV7b 


1..362 
1..379 


362/379(95%) 
362/379 (95%) 



10 Further analysis of the NOV7a protein yielded the following properties shown in 

Tahle 7C. 
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Table 7C. Protein Se 


quence Properties NOV7a 


SignalP analysis: 


No Known Signal Sequence Indicated 


PSORT II 
analysis : 


PSG: a new signal peptide prediction method 

N-region: length 10; pos.chg 1; neg.chg 1 
H-region: length 3; peak value 5.12 
PSG score: 0.72 

GvH: von Heijne's method for signal seq. recognition 
GvH score (threshold: -2.1): -4.07 ■ 
possible cleavage site: between 48 and 49 

>>> Seems to have no N-terminal signal peptide 

ALOM: Klein et al • s method for TM region allocation 
Init position for calculation: 1 

Tentative number of TMS(s) for the threshold 0.5: , 

1 

Number of TMS(s) for threshold 0.5: 1 
INTEGRAL Likelihood = -2.97 Transmembrane 
28 - 44 

PERIPHERAL Likelihood = 2.49 (at 314) 
ALOM score: -2.97 (number of TMSs: 1) 

MTOP: Prediction of membrane topology (Hartmann et al.) 
Center position for calculation: 35 
Charge difference: 3.5 C( 2.5) - N(-1.0) 
C > N: C- terminal side will be inside 

»>Caution: Inconsistent mtop result with signal peptide 
»> membrane topology: type lb (cytoplasmic tail 28 to 
362) 

MITDISC: discrimination of mitochondrial targeting seq 
R content: 1 Hyd Moment (75) : 7.63 
Hyd Moment (95) : 4.21 G content: o 
D/E content: 2 S/T content: 3 
Score: -5.24 

Gavel: indication of cleavage sites for mitochondrial 
pre seq 

cleavage site motif not found | 

NUCDISC: discrimination of nuclear localization signals 
pat 4 : none 
pat 7 : none 

bipartite: KKDRKT VKMMYQ KKKFA at 172 
content of basic residues: 11.3% 
NLS Score: 0.02 

KDEL: ER retention motif in the C- terminus: none 

ER Membrane Retention Signals: none 

SKL: peroxisomal targeting signal in the C- terminus: 
none 

PTS2: 2nd peroxisomal targeting signal: none 
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VAC: possible vacuolar targeting motif: none 




RNA-binding motif: none j 




Actinin-type act in -binding motif: 
type 1: none 
type 2: none 




NMYR: N-myristoylation pattern : none 




Prenylation motif: none . 




memYQRL : transport motif from cell surface to Golgi : 
none 




Tyrosines in the tail: too long tail 




Dileucine motif in the tail: found 
1SL at 214 




checking 63 PROSITE DNA binding motifs: none 




checking 71 PROSITE ribosomal protein motifs: none 




checking 33 PROSITE prokaryotic DNA binding motifs: 
none 




NNCN: Reinhardt's method for Cytoplasmic/Nuclear 
discrimination 

Indication: cytoplasmic 

Reliability: 89 




COIL: Iiupas»s algorithm to detect coiled-coil regions 
total : 0 residues 




Final Results (k = 9/23) : 




34.8 %: nuclear 

21.7 %: mitochondrial 

21.7 %: cytoplasmic 

8.7 % : vesicles of secretory system 

4.3 % : vacuolar 

4.3 %: peroxisomal 

4.3 %: endoplasmic reticulum 




» indication for CG160093-01 is nuc <k=23) 



A search of the NOV7a protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
5 several homologous proteins shown in Table 7D. 
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Table 7D. Geneseq Results for NOV7a 


Geneseq 
Identifier 


Protein/Organism/Length [Patent #, 
Date] 


NOV7a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAB43755 


Human cancer associated protein 
sequence SEQ ID NO:1200 - Homo 
sapiens, 437 aa. [WO200055350-A1, 
21-SEP-2000] 


1..362 
59..437 


362/379(95%) 
362/379 (95%) 


0.0 


AAR94367 


Human elastase inhibitor - Homo 
sapiens, 379 aa. [WO9610418-A1, 
ll-APR-1996] 


1..362 
1..379 


362/379(95%) 
362/379 (95%) 


0.0 


AAR64159 


Human elastase inhibitor - Homo 
sapiens, 379 aa. [US5370991-A, 
06-DEC-1994] 


1..362 
1..379 


362/379 (95%) 
362/379(95%) 


0.0 


AAY55841 


Human cytoplasmic antiproteinase-3 
protein (CAP-3) - Homo sapiens, 376 
aa. [W09957273-A2, U-NOV-1999] 


1..362 
1.376 


186/380(48%) 
250/380(64%) 


5e-98 


AAR99254 


Cytoplasmic antiproteinase-3 protein - 
Homo sapiens, 376 aa. 
[WO9624650-A2, 15-AUG-1996] 


1.362 
1.376 


186/380(48%) 
250/380 (64%) 


5e-98 



In a BLAST search of public sequence databases, the NOV7a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 7E. 
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Table 7E. Public BLASTP Results for NOV7a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV7a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


P30740 


Leukocyte elastase inhibitor (LEI) 
(Monocyte/neutrophil elastase 
inhibitor) (M/NEI) (EI) - Homo sapiens 
(Human), 379 aa. 


1.362 
1.379 


362/379 (95%) 
362/379 (95%) 


0.0 


P05619 


Leukocyte elastase inhibitor (LEI) - 
Equus caballus (Horse), 379 aa 


1.362 
1.379 


297/379 (78%) 
326/379 (85%) 


e-169 


Q9D154 


1190005M04Rik protein (RIKEN 
cDNA 1190005M04 gene) (Serine 
protease inhibitor E1A) - Mus musculus 
(Mouse), 379 aa. 


1.362 
1.379 


291/379 (76%) 
330/379 (86%) 


e-167 
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P80229 


Leukocyte elastase inhibitor (LEI) 
(Leucocyte neutral proteinase inhibitor) 
(LNPI) - Sus scrofa (Pig), 378 aa. 


1..362 
1..378 


291/379 (76%) 
332/379(86%) 


e-166 


S38962 


serpin - pig, 378 aa. 


1..362 
1..378 


291/379(76%) 
330/379 (86%) 


e-165 



PFam analysis indicates that the NOV7a protein contains the domains shown in the 
Table 7F. 



Table 7F. Domain Analysis of NOV7a 


Pfam Domain 


NOV7a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


serpin 


1..136 


58/142 (41%) 
120/142 (85%) 


1.3e-54 


serpin 


137..362 


117/233(50%) 
208/233 (89%) 


5J2e-115 
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Example 8. 

The NOV8 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 8 A. 
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Table 8A. NOV8 Sequence Analysis 




SEQIDNO:31 |697bp | 


NOV8a, 

CG163133-02DNA 
Sequence 


CACTGTGCTGGAATTCX5CCCTTAA.CCOT 


CCnXSGACGACTTTGTTCTGGGGTCGGCGCGTCTGGCGGCTCCGGATCCATGC 
TGGTGCCACCGCGTCATC?\ACAACCTC 

TCGGCCTCGCTCTCGCCGGGTACGTGCGGCCACTTCATACGCTCCTGRGCGraCTGGTAGTGGC 
GGTGGCCCTCGGOTTGCTGGTGTGGGCAGCTGAGACCCGCGCAGCTGTGQ^CGCTGCCGCCGC 
AGCCACCCTGCAGCCTGCCTGGCCGC^GTGCTTC^CCTCX^CCTCCTTOTGCTCTGGGTCGCGG 
GCGGCGCTTGCACCTTCCTGTTCAGCATCGCCGGGCCGGTGCOT 

GTTG CX5C CTGCG CAACC TTAAGAACAAGATT(^ CT CAAG CGG 
ACGCCAATGGGCCTGCTACTAGAGGCACTGGGACA 

GGATCTGTACCCAGGACCTGGAGAATACCACCCCACCCCGAGCCCATAATTGGGACCCAGAGCC 


CTTTCCCAGCACCTAAAAC^GGAGCCTAGAGCCGCCTO 




ORFStart:ATGat33 | |ORF Stop: TAG at 567 [ 






SEQIDNO:32 |l78 aa |MW at 19257.6kD 


NOV8a, 
CG163133-02 
Protein Sequence 


MSEVTOiPPLRAIiDDFVLGSARIjAAPDPCDPQRW 

LHTLLS AL WAVALGVL WAAETRAAVRRCRRSHPAACI^ S IA 
GPVLLILVHASIiRLIU^KNKIENKIESIGLKR^^ 
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SEQE>NO:33 |581bp 


NOV8b, 

CG163133-01 DNA 
Sequence 


GCAGTGTCTGC^TOSCCXrra 


CTGGACG&CTTTGTTCTGX3GGTCGGCX3CG 

GGTGCCACCGCGTCATCAACAACCTCCTCTACTACCAAACCAACTACCT 
CGGCCTCXSCTCTCGCCGGGCACGTGC^ 

GTGGCCCTCGGCGTGCTGGTGTGGGCAGCTGAGACCCGCGCAGCTGTGCGCCGCTGCCX3CCGCA 

GCCACCCTGCAGCCTGCCTGGCCX3CAGTGCTTGCCX3TCGGCCTCCTGGTGCACGCCTCGTTGCG 

CCTGCGCAACCTTAAGAACAAGATTGAGAACAAGATCGAGAG^ 

ATGGGCCTGCTACTAGAGGCACTGGGACAAGAGCAGGAGGCTGGATCCTAGGC 

GTACCCAGGACCTGGAGAATACCACCCCACCCCCAGCCCATAATTGGGACCCAGAGCCCTTTCC 


CAGCA " ■ 




ORF Start: ATG at 32 | JoRF Stop: TAG at 497 





SEQIDNO:34 jl55 aa |MWat 16888.7kD 


NOV8b, 
CG163133-01 
Protein Sequence 


MSEVT^PPLRALDDFVLGSAIOiAA^^ 

LHTLLSALVVAVALGVIiVWAAETRARlVTO 

KIESIGLKRTPMGLLLEALGQEQEAGS 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 8B. 



Table 8B. Comparison of NOV8a against NOV8b. 


Protein Sequence 


NOV8a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV8b 


1..178 
1..155 


154/178 (86%) 
155/178(86%) 



Further analysis of the NOV8a protein yielded the following properties shown in 
Table 8C. 



Table 8C. Protein Se 


quence Properties NOV8a 


SignalP analysis: 


No Known Signal Sequence Indicated 


PSORT II 
analysis: 


PSG: a new signal peptide prediction method 

N-region: length 10; pos.chg 2; neg.chg 1 
H-region: length 2; peak value -2.04 
PSG score: -6.44 

GvH: von Heijne's method for signal seq. recognition j 
GvH score {threshold: -2.1): -3.41 
possible cleavage site: between 59 and 60 

»> Seems to have no N- terminal signal peptide 
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ALOM: Klein et al ' s method for TM region allocation 
Init position for calculation: 1 

Tentative number of TMS(s) for the threshold 0-5: 

INTEGRAL Likelihood - -0.59 Transmembrane 
49-65 

INTEGRAL Likelihood = -9.66 Transmembrane 
68 - 84 

INTEGRAL Likelihood =-10.14 Transmembrane 
100 - 116 

INTEGRAL Likelihood = -7.38 Transmembrane 
120 - 136 

PERIPHERAL Likelihood « 8.43 (at 155) 

ALOM score: -10.14 (number of TMSs: 4) 

MTOP: Prediction of membrane topology (Hartmann et al . ) 
Center position for calculation: 56 
Charge difference: 1.0 C( 1.5) - N( 0.5) 
C > N: C- terminal side will be inside 

>>> membrane topology: type 3b 

MITDISC: discrimination of mitochondrial targeting seq 
R content: 2 Hyd Moment (75): 4.19 

Hyd Moment (95): 1.05 G content: 0 
D/E content: 2 S/T content: 1 

Score: -5.78 

Gavel : indication of cleavage sites for mitochondrial 
preseq 

cleavage site motif not found 

NUCDISC: discrimination of nuclear localization signals 
pat 4 : none 
pat 7 : none 
bipartite: none 

content of basic residues: 10.1% 
NLS Score: -0.47 

KDEL: ER retention motif in the C- terminus : none 

ER Membrane Retention Signals: 

XXRR-like motif in the N-terminus: SEVR 



SKL : peroxisomal targeting signal in the C-terminus: 
none 

PTS2 : 2nd peroxisomal targeting signal : none 

VAC: possible vacuolar targeting motif: none 

RNA-binding motif : none 

Actinin-type actin-binding motif: 
type 1 : none 
type 2 : none 

NMYR: N-myristoylation pattern : none 
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Prenylation motif: none 




mF^m"VOT?Ti * t~ Tan RnnTt" mot" H "F f rnm r^l 1 Rti*r"f a pp t* o fUoT n~i • 

none 




Tyrosines in the tail: none | 








checking 63 PROSITE DNA binding motifs : none 




checking 71 PROSITE ribosomal protein motifs: none 




checking 33 PROSITE prokaryotic DNA binding motifs: 
none 




NNCN: Reinhardt's method for Cytoplasmic /Nuclear 
discrimination 

Indication : cytoplasmic 

Reliability: 94.1 




COIL: Lupas's algorithm to detect coiled- coil regions 
total: 0 residues 




Final Results (k = 9/23) : 




55.6 %: endoplasmic reticulum 
11.1 %: mitochondrial 
11.1 %: Golgi 
11.1 %: vacuolar 
11.1 %: cytoplasmic 




» indication for CG163133-02 is end (k=9) 



A search of the NOV8a protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 8D. 
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Table 8D. Geneseq Results for NOV8a 


Geneseq 
Identifier 


Protein/Organism/Length [Patent #, 
Date] 


NOV8a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAE14754 


Human CCR5 chemokine 
receptor-interacting protein P2 - Homo 
sapiens, 178 aa. [EP1207202-A1, 
22-MAY-2002] 


1..178 
1..178 


178/178 (100%) 
178/178 (100%) 


2e-98 


ABB97608 








2e-98 
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- Homo sapiens, 178 aa. 
[WO200222660-A2, 21-MAR-2002] 


1..178 


178/178 (100%) 




AAB94612 


Human protein sequence SEQ ID 
NO:15456 - Homo sapiens, 178 aa. 
[EP1074617-A2, 07-FEB-2001] 


1..178 
1..178 


177/178 (99%) 
178/178 (99%) 


4e-98 


AAE14761 


Human CCR5 chemokine 
receptor-interacting protein P2 mutant 
(G53A) - Homo sapiens, 178 aa. 
[EP1207202-A1, 22-MAY-2002] 


1..178 
1..178 


177/178 (99%) 
177/178 (99%) 


le-97 


AAE14760 


Human CCR5 chemokine 
receptor-interacting protein P2 mutant 
(G157R) - Homo sapiens, 178 aa. 
[EP1207202-A1, 22-MAY-2002] 


L.178 
1..178 


177/178 (99%) 
177/178 (99%) 


2e-97 


In a BLAST search of public sequence databases, the NOV8a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 8E. 


Table 8E. Public BLASTP Results for NOV8a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV8a 
Residues/ 
Match 
Residues 


i 

Identities/ 
Similarities for die 
Matched Portion 


Expect 
Value 


060831 


JM4 protein - Homo sapiens (Human), 
178 aa. 


1..178 
1..178 


178/178 (100%) 
178/178 (100%) 


5e-98 


Q9JIG8 


DXImx39e protein (DNA segment, 
Chr X, Immunex 39, expressed) - Mus 
musculus (Mouse), 178 aa. 


1..178 
1..178 


162/178 (91%) 
166/178 (93%) 


6e-89 


Q9ES40 


Glutamate transporter EAAC1 
interacting protein - Rattus norvegicus 
(Rat), 188 aa. 


3..176 
2..175 


78/174 (44%) 
119/174(67%) 


4e-41 


075915 


JWA protein (HSPC127) (Vitamin A 
responsive, cytoskeleton related) - 
Homo sapiens (Human), 188 aa. 


3..175 
2..174 


79/173 (45%) 
117/173(66%) 


4e-41 


Q9DB37 


5930404D22Rik protein (RIKEN 
cDNA 5930404D22 gene) (JWA 
protein) - Mus musculus (Mouse), 188 
aa. 


3..175 
2..174 


78/173 (45%) i 
118/173(68%) 


le-40 
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Example 9. 
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The NOV9 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 9A. 



Table 9 A. NOV9 Sequence Analysis 




5EQIDNO:35 |6240bp | 


NOV9a, « 


^TTTCTGTCTCTCGGGACCCTTATTTCTTCGTCACGGTGTCCAGGA 


CG165528-01 DNA \ 


ZTGTTTTCTTCTGTGCCTCTCGCTC 


Sequence ( 


^gtttccgggcgccgagggccaatggacgcgcttccccaagtggaacgcctgctgcgagagcg 
vgatgagcttccagctcaagactcgcagcgcccgcggcctcgtgctctacttcgaq^cgagot 
:ttctgcgacttcctggagctgattct^ 

rtctgcgctgagcctgcgacgctcctggccgacacgccggttaacgacggcgcctggcacagcg 
rgcgcatccgccgccagttccgcaacaccacx^^ 

3gaggtc^gtccaagcgcagggac^tgacggtgttcagcggccttttcgtcggggggctgccc 
^cggaactgcgcgccgcggcgctc^gctcaccctggcctcggtgagggagcgggagcccttca 
^ggggtggattcgtgacgtgagggtcaactcctcgcaggtcctgcccgtggacagcggcgaggt 
3aagctggacgatgagccgcccaacagcggcgggggaagcccgtgcgaggcgggcgaggagggc 
3agggcggggtgtgcctcaacggaggtgtgtgctccgtggtggacgaccaggccgtgtgcgact 

GCTCGCGAACCGGCTTCGSCGXjCAAGGACT^ 

GCACCTGATGATGGGCGACCAAGGTAAAAGTAAAGGAAAAGAAGAATATATTGCC^CGTTCA^ 
GGATCTGAA1ACTTCTGCTACGACTTGTCTCAAA 

CTCTGTCATTTAAAACCCTTCAGAGGAATGGACTGATGCTTCACACTGGGAAATCGGCT 

TGTCAATCTTGCCCTGAAAAATGGAGCTGTCTCTCTGGTCATTAATTTGGGATCAGGGGCCTTT 

GAAGCACTAGTGGAGCCTGTGAATGGAAAGTTTAATGATAATGCCTGGCATGATGTGAAAGTCA 

CCAGGAATCTGCGTCAGCACTCAGGCATTGGACACGCTATGGTAAACAAACT 

GACAATATCAGTGGATGGGATTCTTACCACAACGGGCTACACGCAAGAAG 

GGGTCTGATGACTTTTTCTATGTTGGAGGCAGTCCGAGCACAGCCGACCTTCCAGGGTCACCAG 

TCAGTAACAACrrTTATGGGCrGTCTC^AAGAGGTTGTATATAAAAATAATGATG 

ATTATCTCGACTTGCCAAGCAAGGAGATCCTAAGATGAAGATCCATGGAGTGGTGGCATTTAAA 

TGTGAGAATGTTGCAACTTTAGACCCAA^ 

CTAAATGGAATG CAAAGAAAACTGGCTCCATAT CATTT GATTTC CGTACAACAGAG C CAAATGG 
CCTCATCTTATTTAG CCATGGCAAGCCAAGACZATCAGAM 

AAGGTGGACTTCTTTGCTATTGAGATGCTAGATGGCC^CCTCTACCTCCTCCTGGACATGGGGT 
CAGGTACTATAAAAATAAAAGCCCTGTTGAAGAAAGTGAATGATGGAGAATGGTATCATGTGGA 
CTTCCAGAGAGACGGACGGTCAGGTACCATTTC 

CCTGGTGAGAGTGAGATTCTGGACCTGGATGATGAGTTGTACCTGGGGGGGCTGCC^GAAAATA 
AAGCTGGCCTTGTCTTCCCCACCGAGGTGTGGACTGCTCTGCTCAACTATGGCTA 
CATCAGGGATTTGTTCATCGATGG CCAAAGCAAAGATATCCGGCAAATGG CTGAAGTTCAAAGT 
ACTGCTGGAGTGAAGCCTTCCTGCTCAAAGGAAACAGC^UVACCGTGCCTTAGCAA 
AAAACAATGGCATGTGCAGGGATGGGTGGAAC& 

TCTTGGCAGGTCCTGTGAGAGAGAGGCAACGv»i. 1 1 1 ±Aav^±Ij\j'V^13UAJ.v»a x XAXistum 
ATTCAGCTCCCCGTAGTCATGCAxACGGAGGCT 
GTGCATATGGCATTCTGATGGCAACCACTT 
AGACGCAGGACGTGTGAAACTGACGGTCAATCTAGATTGm^ 

AAAGGT CC CGAGACTCTTTTTG CTGGCTATAAC CTCAATGATAACGAGTGGCACACAGTG CGTG 
TAGTTCGGCGTGGAAAAAGTTTAAAGTOAACAGTGGATGACCAACA 

GG CAGGTGATCATACTAGG CTGGAGTTCCATAACATAGAGACTGGCATCATCACAGAACGACGG 
TATCTxTCTTCTGTCCCCTCCAACOT 

CAGGAACAT CATAG CAGAT CCTGTCACCTTCAAGACCAAAT CGAGCTATGTTGC CTTAGCTACC 

TTGCAAGCCTACACTT CTATGCATCTTTTTTTC CAGTTCAAGACAACATCCCTAGATGGATTAA 

TTCTATATAACAGTGGGGATGGAAATGACTTTATTGTGGTTGAATTAGTTAAAGGGTA^ 

TTACGTGTTTGATTTGGGAAATGGTGCTAACCTCATCAAAGGAAGCTCAAATAAACCTCTCAAT 

GACAATCAGTGG CACAACGTGATGATATCAAGGGACAC CAGCAA CCTC CACACTGTAAAGAT TG 

ACACAAAAATCACAACGCAAATCACCGCCGGAGCC^GGAACTTAGACCTCAAGAGTGACT 

TAxAGGAGGAGTAGCxT^AAGAAACATACAAA 

TTTCAAGGCTGCCTGGCZATCAGTTGATTTAAATG 

TTTTCTGCAACGGAC^GATCGAGAGAGGATGTGAAG 

ATGTTCCAATCAAGGTGTGTGCTTGCAACAATGGGATGGCTTCAGCTGTG^ 
TCCTTCAGTGGACCACTCTGCAATGACC 

AAATCACGTATAAGTGG CCTCCTAATGACCGAC CCAGTACACGAGCAGACAGACTGG CCATAGG 

TTTTAGCACTGTTCAGA7UVGAAGCCGTA 

TACCTAGAACTGCATATACACCAGGC^ 
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TCGCC^TTGAAGAATCCAATGCAATCATO 

GAGTGGTGGCAATGCCACGTTGCAGGTGGACAGCTGGCCAGTGATCGAGCGCTA 
AACAATGATAACGAG CG CCTGG CGATTGCTAGACAG CGAATTCCATATCGAC TTGGTCGAGTAG 
TTGATGAATGGCTACTCGACAAAGGGCGT 

AATTGGCGGGAAAGAGCAGGGCCAGCCCTTCCAGGGCCAGCTCTCTGGGCTGTACTACAATC 
TTGAAAGTTCTGAATATGGCAGCCGAAAACGATC 

TGGTTGGTGAAGTGCCTTCCTCTATGACAACTGAGTCAACAGCCACTGCCATGCAATCA 

GTCCACATCAATxT^TOGAGACTACCM 

CCGAC^\AAAGAACCCATTAGCCAGACCAC^ 

GCGATGATGAGGACATTGACCCCTGTGAGCCGAGCTCAGGTGGGTTAGCCAACCCAACCCGAGC 

AGGCGGCAGAGAGCCGTATCCAGGCTCAGCAGAAGTGATCCGGGAGTCCAGCAGCACC^ 

ATGGTCGTTGGG^TAGTAGCCXaCTGCCGC^ 

AGTA(^GAAACCGGGATGAAGGCTCATACC^ 

AGC^t^GTnCAATi3fa^nTGTT 

AATAAGAAAAACAAGGATAAAGAGTATTATGTCTGATCCCAAGATCTTAAATC4GACACTTGTAT 




pat a pa & a aha An a p acj ao a atgpa atpagg a agg a a a n apttttt a a a a a a t a a a n a pa nprpa 


tptp ATfSPTPTTfiTTTPTP A a a a a bra a a a ap a a a a a a ha a a a a a par^n/tr^rr'a aTa. a aTTrrn 




a.riTY^a^rtikrH'TCrJfippPATTY^AT'AiizifiPA AAf2/2A/ypa r w P2v.r , a./r;r»a T/" , a7i<'!!/" , r , 7\ r , aRf" , i\r , A7\5\7\7\/-' 




Lll iUCxvaAvasA/VuxLIAlaxUL^iAX luLuAviAlsAAUAL lblULX 1 1 1 XaAb JL laAL X LAALL iXaCAAA 


CCTTTAAGAGTTTGCCGCCTGGTGCAACTGGAGG^ 


G CTGG C 'l u I l T T U^i'GAAGACi^GTGTAGGAACACATTCAAAAAGCC CCTTTCTGGTTGTGAGAGAG 


PRaxaMVR7\ a/* 1r pa*pry , a<*2/'2f* i r* t !' | p& T P t P T P T PPa & a ft any nv^a a a tata a <yps pnTTTTT's n h r«a 7v ■a 


a»P»PT»pjvziaapjvjiajvaa 

j. x 4. v«(uvmwuuvviunnv^v3o\jwii.fi>axi*\3Wini wii ivauvannni x x 1 \>ni uwiVvwU l x.r\x ia 


TGraAx^ACATATGTxVTATATAAAATCCATCTCTGTGTGCT 


TOTATAGCCTGTTGTATAGAAAATCCAAAATAT^ 


CAATGTTATAAGTCTTGCTAAGTATAGGGAG^ 




GGGTl^TTCTTTTTTTTGCCACCATTATAAATTGCCACAATTACTTA 


IaATTACAGTGTAGTGTITATTCTAAGGAAGAT^ 




TT CTTTTCTTATATGTA CAG CCTTCATT CTGTTG CAATTAAGTT TTAGTACTTGTATGAAAGGT 


GTGAATTAGAAAGTCACATATATACATATGTATCTTATAAT cttttctc cctgaaatact caca 


TTCCCACATAC^raCACTATTTTCACACACACACACAv^ 


ACGAATCCACAGCAATCCATCAGATAxX^TGGAAGATCCAAAOT 


TATTGACaAATTGAAAAGCAGGAAGGAAGAGGGT^^ 


ATTTGCTTCATTGAGATCTTCCTCCC^ 


ACCrrTCCTTATCAAATAGAATATCACrGATATACT 


CAGGTTATCGAAGCAAAATTCGTTAATCx^C^ 


CTTTCTAATAAAATAATATATATATCTCTGAA 




ORF Start: ATG at 100 | |ORF Stop: TGA at 4642 



JSEQ ID NO: 36 |l514 aa |MW at 166226.0kD 


NOV9a, 1 
CG165528-01 
Protein Sequence 


MGTALLQRGGCFIjxjC^SlxIilxIjGOTAELGSGLEFPGAEGQW 

GLVLYFDDEGFCTJFLEIjILTRGGRLQLSFSIF 

FIDQVEAKWVEVKSKRRDMxWSGLFVGGLPPEIjRa 

QVLPVDSGEVKIjDDEPPNSGGGSPCEAGEEGEGGVCIjNGGVCSVTO 

QEDNXWEGLAHIiMMGDQGKSKG^ 

MIjlITGKSADYVl>rixAljKNGAVSL 

AMVNKLHCSVTI SVDGIL xTTGYTQEDYTMLGSDDFFYVGGSPSTADLPGS PVSNNFMGCLKEV 
VYKNNDVRiELSRIxAKQG I S 
FDFRTraPNGLILFSHGKPRHQKDAKHPQMIKVDFFAI EMLDGHLYLxjIiDMGSGTI KI KAIJjKK 
VNlX3EWYHVDFQRDGRSGTISVim,RTO 

AIjLNYG WGCIRDLFIDGQS KDIRQMAEVQSTAGVKPS CSKETAKP CLSNPCKIWGMCjRBGWNR 

YVCX>CSGTGxT,GRSC^REATVxiSroGSMFMKIQLPVVM^^ 

DSADlTiRlaELDAGRVKIjxVNLDCIRINC^ 

DDQQAMTGQMAGDHTRLEFHNT ETGI I TERRYLS S VPSNF I GHLQS LTFNGMAYIDL CKNGD I D 

YCELNAJ^GFRNIIJUDPOTFKTKSSW 

VVELVKGYLHYVTOLGNGAmi^ 

RNLDLKSDLYIGGVAKETYKSLPKLVH^ 

GPSraCQEDSCSNQGVCLQQWDGFSCDCSM^^ 

STRADRIxAJ^FSWQKEAVIjVRVD^ 

GKYHWRFTRS GGNATLQVDS WPV I ERYPAGNITONERIxAIARQRI P YRLGRWDEWLLDKGRQL 
TIFNSQATI I IGGKEQGQPFQGQLSGIj YYNGLKVLNMAAjENDAOT 



143 



BNSDOCID: <WO 030601 4SA2_I_> 



WO 03/060149 



PCT/US03/00252 





STATAMQSEMSTSIMETTTTLATSTARRGKPPTKEP^^ 
SGGIiAOTTRAGGREPYPGSAEVIPJESSSTTGMWGIVA?^AAIjCILIIxL 
DESRNYI SNSAQSNGAVVKEKQPSSAKS SNKNKKNKDKEYYV 






SEQIDNO:37 |l611bp j 


NOV9b, 

CG165528-02 DNA 


GGTGCX30CGCCGAGCTGGGCTCGCCCGGGGGCGGCGGCGGCGGCGGCGGCGGCGGCG<3CGCAGG 

GGGGCGCCTGGCCCTGCTTTGGATAGTCCCGCTC^ 

GGGGCATCC&GTTTGGGAGCGCACCACATC 

TGCCTATTGCAATCTACAGGTCACCGGCATCCTTGCG^ 

CTTTAGCAAAGGTGGTGGACAAATC^CGTATAAGTGGCCTC 

GCAGACAGACTGGCCATAGGTTTTAGCACTGTTCAG^ 

GTTCTTCAGGCTTGGX3TGACTACCTAGAACTG 

TAATGTTGGGACAGATGACATCGCCATTGAAGAATCCAATGCAATCATTAATGATG^ 
CATGTAGTT CGTTTCACGAGGAGTGGTGGCAATGCCACGTTG CAGGTGGACAGCTGG CCAGTGA 
TCGAGCGCTACCCTG£IAGGAAACAATGATAAC^^ 

ATATCGACTTGGTCGAGTAGTTGATGAATGGCTACTmACAAAGGGCGT 
AATAGCCMGCAACCATAATAATTGGCGGGAAAGAGCAGGGC 

CTGGGCTGTACTACAATGG CTTGAAAGTTCTGAATATGG CAGCCGAAAACGATG CCAACATCGC 
CATACTGGGAAATGTGAGACTGGTTGGTGAAGTGCCT 
ACTGCCATGCAATCAGAGATGTCCACATCAATTATGG^ 
CAGCCAGAAGAGGAAAGCCCCCGACAAAAGAACCCATT^ 

GGCCTCAGCAGAGTGTCCCAGCGATGATGAGGAC^TTGACCCCTGTGAGCCGAGCTCAGGTGGG 
TTAG CCAAC C CAACCCGAG CAGG CGGCAGAGAGCCGTATCCAGG CT CAGCAGAAGTGATCCGGG 
AGTCCAGCAGCACCACGGGTATGGTCX3TTGG 

CCT CCTCTATG CCATGTACAAGTACAGAAACCGGGATGAAGGCTCATACCATGTGGACGAGAGT 
CGAAACTACATCAGTAACT CAG CACAGTCCAATGGGGCTGTTGTAAAGGAGAAACAACCCAGCA 
GTGCGAAAAGCTCCAAC^AAAATAAGAAAAACAAGGATAA^ 

TCTTAAATGGACACTTGTATAGAAATAGTCTTCATTTTATCTGAGACATAATATAAACTTATTT 




ACTTTCCTTTTTATGAAGCAC^TACAAAAGAAGA 




TTAAAAAATAA . 




ORF Start: ATG at 46 | jORF Stop: TGA at 1462 
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SEQ ED NO: 38 |472 aa |MW at 50423.1kD 


NOV9b, 
CG165528-02 
Protein Sequence 


OTQRMLRCGAELGSPGGGGGGGGGGGAGGRLALLWIVPLTIjSGL^ 

S SKHHS VPIAI YRS PASLRGGHAGTTYI FSKGGGQITYKWPPNDRPSTRADRIiAIGFSTVQKEA 
VLWVDSS SGLGDYLELHIHQGKIGVKFNVGTDDI AIEESNAI INDGKYHWRFTRSGGNATLQ 
VDS WPVT ER YPAGN1TONEPJAI ARQPJC P YIUiGRVVDEWLLDKiGRQIiTI FNSQATI II GGKEQGQ 
P x FQG^LSGLYYNGIiKVIiNMAAEiro 

TTLATS TARRGKPPTKEP I SQTTDDILVASAECPSDDEDIDPCEPS SGGLANPTRAGGRE P YP G 

SAEVIPJSSSSTTGWWGIVAAAAIjCILILLYANr^^ 

KEKQPS SAKS SNKNKKNKDKEYYV 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 9B. 

10 
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Table 9B. Comparison of NOV9a against NOV9b. 


Protein Sequence 


NOV9a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV9b 


1130..1514 
88..472 


385/385 (100%) 
385/385 (100%) 



Further analysis of the NOV9a protein yielded the following properties shown in 
Table 9C. 

5 



Table 9C. Protein Sequence Properties NOV9a 


SignalP analysis: 


Cleavage site between residues 26 and 27 


PSORT II 
analysis: 


PSG: a new signal peptide prediction method 

N-region: length 8; pos.chg 1; neg.chg 0 
H-region: length 17; peak value 10.61 
PSG score: 6.21 

GyH: von Heijne's method for signal seq. recognition 
GvH score (threshold: -2.1): 7.83 
possible cleavage site: between 25 and 26 

>» Seems to have a cleavable signal peptide (1 to 25) 

ALOM: Klein et al 1 s method for TM region allocation 
Init position for calculation: 26 

Tentative number of TMS(s) for the threshold 0-5: 

2 

Number of TMS(s) for threshold 0.5: 1 
INTEGRAL Likelihood =-13.59 Transmembrane 
1440 -1456 

PERIPHERAL Likelihood = 2.44 (at 89) 
ALOM score: -13.59 (number of TMSs : 1) 

MTOP: Prediction of membrane topology (Hartmann et al . ) 
Center position for calculation: 12 
Charge difference: -5.0 C(-3.0) - N( 2.0) 
N >= C: N-terminal side will be inside 

>» membrane topology: type la (cytoplasmic tail 1457 
to 1514) 

i 

MITDISC: discrimination of mitochondrial targeting seq 
R content: 1 Hyd Moment (75): 10.18 
Hyd Moment (95): 7.78 G content: 4 
D/E content: 1 S/T content: 2 
Score: -4.63 

Gavel: indication" of cleavage sites for mitochondrial 
preseq 

R-2 motif at 18 QRG|GC 
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NUCDISC: discrimination of nuclear localization signals 
pat 4 : none 
pat 7 : none 
bipartite : none 

content of basic residues: 10.4% 
NLiS Score * - 0 47 








ER Membrane Retention Signals: 

KKXX-like motif in the C-terminus: KEYY 




SK3J: peroxisomal targeting signal in the C-terminus: 
none 




PTS2 : 2nd peroxisomal targeting signal : none 




VAC: possible vacuolar targeting motif: none 




RNA- binding motif : none 




Actinin-type actin-binding motif: 
type 1 : none 
type 2 : none 




NMYR: N-myristoylation pattern : none 




Prenylation motif : none 




memYQRL: transport motif from cell surface to Golgi : 
none 




Tyrosines in the tail: too long tail 




Di leucine motif in the tail : none 




checking 63 PROSITE DNA binding motifs: 

Leucine zipper pacuern \f ouuu^y } : ^ ^ louna www 
LQRGGCFLLGLSLIiLLGCWAEL at 6 

none 




checking 71 PROSITE ribosomal protein motifs: none 




checking 33 PROSITE prokaryotic DNA binding motifs: 
none 




NNCN: Reinhardt f s method for Cytoplasmic/Nuclear 
discrimination 

Indication: cytoplasmic 

Reliability: 70.6 




COIL: Lupas's algorithm to detect coiled- coil regions 
total: 0 residues 




Final Results (k = 9/23) : 




44.4 %: endoplasmic reticulum 
22.2 %: Golgi 
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11.1 % : plasma membrane 

11.1 % : vesicles of secretory system 

11.1 %: extracellular, including cell wall 

» indication for CG165528-01 is end (k=9) 



A search of the NOV9a protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 9D. 
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Table 9D. Gei 


leseq Results for NOV9a 








Geneseq 
Identifier 


Protein/Organism/Length [Patent 
#,Date] 


NOV9a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Region 


Expect 
Value 


AAM79855 


Human protein SEQ ID NO 3501 - 
Homo sapiens, 1522 aa. 
[WO200157190-A2, 09-AUG-2001] 


1..1514 
47..1522 


1465/1517(96%) 
1466/1517 (96%) 


0.0 


AAM78871 


Human protein SEQ ID NO 1533 - 
Homo sapiens, 1327 aa. 
[WO200i57190-A2, 09-AUG-2001] 


147..1514 
1..1327 


1326/1368 (96%) 
1326/1368 (96%) 


0.0 


AAE17600 


Human extracellular messenger 
(XMES)-2 protein - Homo sapiens, 
1438 aa. [WO200194587-A2, 
13-DEC-2001] 


19..1514 
16..1438 


1041/1496(69%) 
1210/1496(80%) 


0.0 


AAU28190 


Novel human secretory protein, Seq 
ID No 359 - Homo sapiens, 1712 aa. 
[WO200166689-A2, 13-SEP-2001] 


16..1411 
14..1419 


975/1426(68%) 
1162/1426(81%) 


0.0 


AAU14241 


Human novel protein #1 12 - Homo 
sapiens, 1091 aa. 

[WO200155437-A2, 02-AUG-2001] 


414..1514 
1..1091 


834/1101 (75%) 
960/1101(86%) 


0.0 



In a BLAST search of public sequence databases, the NOV9a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 9E. 
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Table 9E. PuMic BLASTP Results for NOV9a 


Protein 
Number 


Prnt^ln/Ot*oanicnn/T ,pn*rth 

X I UlCUl/V/I gaUlSUVl-rClIgiU 


NOV9a 
Residues/ 
Match 
Residues 


Identities/ 

SimilariHpQ fnr the 

Matched Portion 


Expect 
Value 


Q63372 


Neurexin 1 -alpha precursor 
(Neurexin I-alpha) - Rattus 
norvegicus (Rat), 1514 aa. 


1..1514 
1..1514 


1496/1514 (98%) 
1506/1514(98%) 


0.0 


Q28146 . 


Neurexin 1 -alpha precursor 
(Neurexin I-alpha) - Bos taurus 
(Bovine), 1530 aa. 


1..1514 
1..1530 


1503/1530(98%) 
1508/1530(98%) 


0.0 


A40228 


neurexin I-alpha precursor - rat, 
1507 aa. 


1..1514 
1..1507 


1489/1514(98%) 
1499/1514(98%) 


0.0 


BAA25504 


KIAA0578 protein - Homo sapiens 
(Human), 1542 aa (fragment). 


L.1514 
47..1542 


1496/1514 (98%) 
1496/1514(98%) 


0.0 


BAC41433 


MKIAA0578 protein - Mus 
musculus (Mouse), 1525 aa 
(fragment). 


1..1514 
47..1525 


1468/1514(96%) 
1473/1514 (96%) 


0.0 



PFam analysis indicates that the NOV9a protein contains the domains shown in the 
Table 9F. 
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Table 9F. Domain Analysis of NOV9a 


Pfam Domain 


NOV9a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


laminin_G 


58..195 


46/167 (28%) 
101/167 (60%) 


4e-12 


larainin_G 


312..378 


23/81 (28%) 
47/81 (58%) 


1.4e-08 


laminin G 


393..456 


17/81 (21%) 
43/81 (53%) 


0.013 


laminin G 


515..662 


56/169 (33%) 
114/169 (67%) 


l.le-28 


EGF 


687..719 


13/47 (28%) 
24/47 (51%) 


0.00049 


laminin G 


753..834 


26/97 (27%) 
59/97 (61%) 


0.00016 


laminin_G 


940..1071 


43/163 (26%) 
99/163 (61%) 


6.4e-16 
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EGF 


1094.. 1126 


12/47 (26%) 


0.00019 






26/47 (55%) 




laminin_G 


11 63.. 1236 


22/87 (25%) 


3.2e-07 






48/87 (55%) 





Example 10. 

The NOV10 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 10A. 

5 



Table 10A. NOV10 Sequence Analysis 




SEQIDNO:39 |l365bp 




NOVlOa, 

CG165666-01 DNA 
Sequence 


ACGCGTGGAGTCCTGCXSGGCCGTGGCCACCCAGCAGCGCG^ 


ACCTC&CCATGCCGGGCCTCATOTT 
TCGCTTTCTGGGTGAAAAAGCTGC&GCAAAG^ 
TCTTTTGTTGGATTGAAACAGCTAATCCT 
GCCTTTTCCAGAATGCTGAGATGGAATTTGAACCCTTC 

TTACGAGTACTACCCGC^CGTGTACCCTGGGCGCAGGGGCTCCATGGTCCCCTTCTCGATGCGC 

ATCTTGCACGCGGAGCTTCAGCAGTACCTGGGGAA 

AGGTGAAGACTGTCTGCAGCIAAGATCCTGGCCAATTTGGAGCAAGGCT^ 

CATGAGCAGCGTGACTCAGGAGGGCAGACAAGCCTCTATC^ 

CGGGTGATGTACTCCATGGCAAACTGTCTGCTCCTGATGAAGGATTATC 

CGTATCATTCGGTTATCAAGTATTACCC^GAGCAAC^GCCCCAGCTGCTCAGCGGCATCGGCCG 
GATTTCCCTGCAGATTGGAGACA!rAAAAACAGCTGAAAAGTATT^ 

ACACAGAAATTA(^TGGACTACAGGGTAAAAT(mTGGTTTTGATGAACAGCGCGTTCCOTCACC 
TCXSGGCAGAATAACTTTGCAGAAGCCCACAG^ 




CTGCGG(^GCTGGAGGCCATGGTCG&GCAG<^ 
TG^CCTGACCACCATGTACGAGCTGGAGTCCTCACX^ 
GGAGGCTGTCGCCGGCAAGGAGGGGGACAGCTTCAACACACAGTGCCT 
CCTCCAACAC»CTACX3TCAGAAGGACCCGGGTCTTTG 


ATGTGACATGGAGGAACTCAATAAAACTCCTGCTTCACTGGTGTCTG 


CCCAAGCCACX3GCX2CAGCCCAGGACTTCCCOT 


CAGCTGGGTCACTGTTCATGA 




ORFStart:ATGat73 | 


|ORF Stop: TAG at 1147 





SEQBDNO:40 [358 aa 


|MWat40766.8kD 


NOVlOa, 
CG165666-01 
Protein Sequence 


MPGLRFDNIQGDAVKDLMLRFLGEKAAAJCRQVLNADSVEQSFV 

QNAEMEFEPFGNIiD QPDLYYE YYPHVYPGRRGSMVP FSMRJ LHAELQQ YLGNPQESLDRLHKVK 
TVCSKILANLEQGIjAEDGGMS S VTQEGRQAS I RLWRSRLGRVMYSMANCIiIiLMKDYVLAVEAYH 
SVIKYYPEQEPQLLSGIGRISLQIGDIKTAEKYFQDVEKVTQKLDGLQGKIMVIjMN 
NNFAEAHRFFTEILRMDPRNAVANNNAAVCI^ 
TTMYELBS S RSMQKKQALLEAVAGKEGD S FNTQCLKLA 



1 0 Further analysis of the NOV1 0a protein yielded the following properties shown in 

Table 10B. 



Table 10B. Protein Sequence Properties NOVlOa 
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I SignalP analysis: Cleavage site between residues 65 and 66 



PSORT II 
analysis : 



|PSG: a new signal peptide prediction method 

N-region: length 7; pos.chg 1; neg.chg 1 
H-region: length 4; peak value -9.72 
PSG score: -14.12 

|GvH: von Heijne's method for signal seq. recognition 
GvH score (threshold: -2.1): -6.97 
possible cleavage site: between 58 and 59 

»> Seems to have no N-terminal signal peptide 

I ALOM: Klein et al 1 s method for TM region allocation 
Init position for calculation: 1 

Tentative number of TMS(s) for the threshold 0.5: 

Number of TMS(s) for threshold 0.5: 1 
INTEGRAL Likelihood = -5.47 Transmembrane 
148-64 

PERIPHERAL Likelihood « 3.87 (at 174) 

ALOM score: -5.47 (number of TMSs: 1) 

IMTOP: Prediction of membrane topology (Hartmann et al . ) 
Center position for calculation: 55 
Charge difference: -4.0 C(-2.0) - N( 2.0) 
N >= C: N-terminal side will be inside 

l>» membrane topology: type 2 (cytoplasmic tail 1 to 
48) 

JMITDISC: discrimination of mitochondrial targeting seq 
" R content: 1 Hyd Moment (75) = 1.36 

Hyd Moment (95) : 3.47 G content: 2 
D/E content: 2 S/T content: 0 

Score: -8.05 

I Gavel: indication of cleavage sites for mitochondrial 
J pre seq 

R-2 motif at 15 LRF|DN 

INUCDISC: discrimination of nuclear localization signals 
pat 4 : none 
pat 7 : none 
bipartite: none 

content of basic residues: 11.5% 
NLS Score: -0.47 

IKDEL: ER retention motif in the C- terminus: none 

|ER Membrane Retention Signals s 

XXRR-like motif in the N-terminus: PGLR 
KKXX-like motif in the C- terminus: CLKL 

SKL: peroxisomal targeting signal in the C- terminus: 
I none 

|PTS2: 2nd peroxisomal targeting signal: found 
KLKDSLRQL at 292 

I VAC: possible vacuolar targeting motif: none 
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RNA-binding motif: none 

Actinin-type actin-binding motif: 
type 1 1 : none 
type 2: none 

NMYR: N-myristoylation pattern : none 

Prenylation motif: none 

memYQRL: transport motif from cell surface to Golgi : 
none 

Tyrosines in the tail: none 

Dileucine motif in the tail: none 

checking 63 PROSITE DNA binding motifs: none 

checking 71 PROSITE ribosomal protein motifs: none 

checking 33 PROSITE prokaryotic DNA binding motifs: 
none 

NNCN: Reinhardt's method for Cytoplasmic /Nuclear 
discrimination 

Indication: cytoplasmic 

Reliability: 89 

COIL: Lupas's algorithm to detect coiled-coil regions 



218 
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151 



BNSDOCID: <WO. 



030601 49A2. 1..> 



WO 03/060149 



PCT/US03/00252 





247 N 0.71 

248 S 0.71 

249 A 0.71 

total: 32 residues 




Final Results (k = 9/23) : 




39.1 %: mitochondrial 
30.4 %: cytoplasmic 

8.7 %: Golgi 

8.7 %: nuclear 

8.7 %: endoplasmic reticulum 

4.3 % : vacuolar 




» indication for CG165666-01 is mit (k=23) 



A search of the NOVlOa protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table IOC. 



Table IOC. Geneseq Results for NOVlOa 




Geneseq 
Identifier 


Protein/Organism/Length [Patent #, 
Date] 


NOVlOa 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAB42120 


Human ORFX ORF1884 polypeptide 
sequence SEQ ID NO:3768 - Homo 
sapiens, 379 aa. [WO200058473-A2, 
05-OCT-2000] 


18..358 
1..379 


341/379 (89%) 
341/379 (89%) 


0.0 


ABB90440 


Human polypeptide SEQ ID NO 28 16 
- Homo sapiens, 449 aa. 
[WO200190304-A2, 29-NOV-2001] 


1..347 
41..425 


329/385 (85%) 
335/385 (86%) 


0.0 


ABP61860 


Human polypeptide SEQ ID NO 214 - 
Homo sapiens, 271 aa. 
[US2002065394-A1, 30-MAY-2002] 


96..3S8 
9..271 


263/263 (100%) 
263/263 (100%) 


e-148 


AAW73629 


Human secreted protein clone 
cd265 11 - Homo sapiens, 271 aa. 
[W09855614-A2, 10-DEC-1998] 


96.358 
9..271 


263/263 (100%) 
263/263 (100%) 


e-148 


ABB65708 


Drosophila melanogaster polypeptide 
SEQ ID NO 23916 - Drosophila 
melanogaster, 484 aa. 
[WO200171042-A2, 27-SEP-2001] 


1..342 
95..463 


126/386(32%) 
185/386(47%) 


4e^*8 
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In a BLAST search of public sequence databases, the NOVlOa protein was found to 
have homology to the proteins shown in the BLASTP data in Table 10D. 



Table 10D. Public BLASTP Results for NOVlOa 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOVlOa 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


Q8WVT3 


Similar to TPR-containing protein - 
Homo sapiens (Human), 735 aa. 


1..358 
340..735 


357/396 (90%) 
358/396 (90%) 


0.0 


Q8K2L8 


Hypothetical protein - Mus 
musculus (Mouse), 797 aa. 


L.358 
402..797 


340/396 (85%) 
351/396(87%) 


0.0 


Q8WVW1 


CGI-87 protein - Homo sapiens 
(Human), 379 aa. 


18..358 
1..379 


341/379 (89%) 
341/379 (89%) 


0.0 


Q9Y395 


CGI-87 protein - Homo sapiens 
(Human), 379 aa. 


18..358 
1..379 


339/379 (89%) 
340/379 (89%) 


0.0 


Q8N9N0 


Hypothetical protein FLJ36862 - 
Homo sapiens (Human), 696 aa. 


1..278 
323..644 


276/322 (85%) 
277/322 (85%) 


e-149 



5 PFam analysis indicates that the NOV1 0a protein contains the domains shown in 

. the Table 10E. 



Table 10E. Domain Analysis of NOVlOa 


Pfam Domain 


NOVlOa Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


TPR 


168..201 


8/34 (24%) 
23/34 (68%) 


0.0053 



Example 11. 

The NOV1 1 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 11 A. 



Table 11A* NOV11 Sequence Analysis 




SEQIDNO:41 |3462bp | 


NOVlla, 

CG165676-01 DNA 


GATGGGGCCAG^CGGACAGGGGCCGCGCCGCTGCCGCTGCTGCTGGXGTTAGCGCTCAGTCAA 
GGCATTTTAAATTGTTGTTTGGCCTACAM 
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Sequence 



CTTCAAGTGAACAGTTTGGCTAT^ 
GGTTGGTTC^CCCTGGAGTGGCTTTCCTGAGAACCG^ 
GACCTATCCACTGCCACATGTGAAAAACTAAATTTGCAAAC^ 
CTGAGATGAAAACCAACATGAGCCTCGGCTTGATCCTC^^ 

TCTGACATCAGTCCTGATTTTCAGCTCTCAGC^ 

GAATTTTTTGGAAAAATTTGTAC^GGCCTGGATATAG^ 

ATTCAGTATGCCAATAATCCAAGAGTTGTGTTTAACTTGAACACATATA 

TGATTGTAGCAACATCCCAGACATCCCAATATGGTGGGGACCTC^ 

T CAATATGCAAGAAAATATG CTTATTCAGCAGCTTCTGGTGGGCGACGAAGTGC TACGAAAGTA 

ATGGTAGTTGTAACTGACGGTGAATCACATGATGGTTCAAT 

GCAACCATGACAATATACTGAGGTTTGGC^TAGCAGTTCT^ 

TGATACTAAAAATTTAATAAAAGAAATAAAAGCAAT CG CTAGTATT CCAACAGAAAGATACTTT 
TTCAATGTGTCTGATGAAGCAG CTCTACTAGAAAAGG CTGGGACATTAGGAGAACAAATTTTCA 
GCATTGAAGGTACTGTTCAAGGAGGAG&CAACTTTCAGATC 
TGCAGATTACTCTTCTCAAAATGATATTCTGATGCTGGGTGCAGTGGG^ 
GGGACCATTGTCCAGAAGACATCTCATGGCCATTT^ 

TTCTGCAGGACAGAAATCACAGTTCATATTTAGGTTACTCTGTGGCTGCAATTTCTACTGGAGA 
AAGCACTCACTTTGTTGCTGGTGCTCCTCGGGCAAATTATACCGG^ 

GTGAATGAGAATGGCAATATCACGGTTATTCAGGCTCACCGAGGTGACCAGATTGGCTCCTAOT 
TTGGTAGTGTGCTGTGTTCAGTTGATGTGGATAAAGACACCATTACAGACGTGCTCTTGGTAGG 
TGCACCAATGTACATGAGTGACCTAAAGAAAGAGGAAGGAAGAGTCTACCTGTTT^ 
GAGGGCATTTTGGGTCAGCACCAATTTCTT^ 

GTTCAGCAATTGCAGCTCTT TCAGACATCAACATGGATGGCTTTAATGATGTGATTGTTGGT TC 

ACCACTAGAAAATCAGAATTCTGGAGCTGTATACATTTAGAA^ 

ACAAAGTATTCCCAGAAAATCTTGGGATCCGATGGAGCCTTTA 

GGAGGTCCTTGGATGGCTATGGAGATTTAAATGGGGATTCCATCACCGATGTGTCTATTGGTGC 
CTTTGGACAAGTGGTTCAACTCTGGTCACAAAGTATTGCTG^ 
ACACC^GAAAAAATCACTTTGGTCAACAAGAATGCTCAGATA^ 
CAAAGTTCAGACCTACTAAGCAAAACAATCAAGTGGCC^ 

AGATGGATTTTCATCCAGAGTAACCTCCAGGGGGTTATTTAAAGAAAACAATGAAAGGTGCCT 
CAGAAGAATATGGTAGTAAATCAAGCACAGAGTTGCCCC^ 

CCTCTGATGTTGTCAACTCTTTGGATTTGCGTGTGGACATCAGTCTGGAAAACCCTO 

CCCTGCCOTTGAAGCCTATTCTGAGACTGCCAAGGTCTTCAGTATTCCTTTCCAC^ 

GGTGAGGACGGACTTTGCATTTCTGATCTAGTCCTAGATGTCC^ 

AACMCCCTTTATTGTC^GCAACCAAMCAAAAGGTTAAC^ 

AAGGGAAAGTGCATACAACACTGGAATTGTTGTTGATTTTTC^GAAAACTTG 

TTCTCCCTGCCGGTTGATGGGACAGAAGTAACATGCCAGGTGGCTGCATCTCAGAACT 

CCTGCGATGTAGGCTACCCTGCTTTAAAGAGAGAACAACAGGTGACTTTTACTATTAACTTTGA 

CTTCAATCTTCAAAACCTTCAGAATCAGGCGTCTCTCAGTTTC 



ACTTAA.CAAAGGTAACAACAGGAAGTGTTCCAGTAAGCATGG 

TCAGTATACCAAAGAAZ^GAACCCACTGATGTACCTAACTGGGGTG CAAACAGACAAGG CTGGT 
TCAAAAGTG&AAATTTCAGGCACACCAAAGAATTGAACTC 

TACCTG CTGGTTGAAAGACGTTCACATGAAAGGAGAATACTTTGTTAATGTGACTAC CAGAATT 

TGGAACGGGACTTTCGCATC^TCAACGTTCCAGACAGTACAGCTAACGGCAG 

ACAC CTATAACCCTGAGATATATGTGATTGAAGATAACACTGTTACGATTCC CCTGATGATAAT 

GAAACCTGATGAGAAAGCCGAAGTACCAACAGGAGTTATAATAGGAAGTATAATTGCTGGAATC 

CTTTTGCTGTTAGCTCTGGTTGCAATTTTATGGAAGCTCGGCTTCTO 

AGATGACCAAAAATCCAGATGAGATTGAIX^GACCACAGAGCTCAGTAGCTG 

TACCTG 



ORF Start ATG at 2 



{ORF Stop: TGA at 3443 





SEQ ID NO: 42 jl 147 aa JmW at 125495.9kD 


NOVlla, 
CG165676-01 
Protein Sequence 


MGPERTGAAPLPIJjLVIJ^SQGIIiNCt^YWGIi^ 

VGSPWSGFPENIWGDVYKCPVDLSTATCEKIiNIiQTSTS I PNVTEMKTNMSLGLILTRNMGTGGF 
LTCGPI*WAQQCGNQYYTTGVCSDISPDFQLSASFSPATQPCPSLI0VVVVCDBSNS I YPWDAVK 
NFLEKFVQGLD I GPTKTQVGLI Q YANNPRWFNliNTYKTKEEM IVATS Q TSQ YGGDLTNTFGA I 
QYARKYAYSAASGGRI^ATKVMVVVTDGESHDGS*^^ 

DTKNLI KEI KAIASI PTERYFFNVSDEAALLEKAGTLGBQI FS IEGTVQGGDNFQMEMS QVGFS 
ADYSSQNDII^GAVGAFGWSGTrVQKTSHGHLIFPKQAFDQILQDRNHSSYLGYSVAAISTGE 
STHFVAGAPRANYTGQIVIiYSVNENGNI TVI QAHRGDQIGS YFGSVLCS VDVDKDTI TDVUjVG 
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APMYMSDLKKEEGRVYLFTIKEGILGQHQFLEGPEGI 

PLENQNSGAVYIYNGHQGTIRTKYSQKJILGSDGAFRSHIiQYFGRSUDGYCTLNGDSITDVSIGA 
FGQWQLWSQSIADVAIEASFTPEKITLVNKNAQ 

DGFSSRVTSRGLFKENNERCLQKNMVVNQAQSCPEHIIYIQEPSDVWSI^^ 
PALEAYSETAKVFS I PFHKDCGEDGLCISDL VLDVRQI PAAQEQPFIVSNQNKRLTFSVTIiKNK 
RESAYNTGIVVDFSENLFFASFSLPVDGTEVTCQVAASQKSV^ 
FNLQ^QNQASLSFQALSESQEENKADNLVNLKZPLLYt^ 
QYTKEKNPLMYLTGVQTDKAGDISCNADI^ 

TCWLKDVHMKGEYFVNVTTRI WNGTFAS S T FQTVQLTAAAE INTYNPE I YVI EDNTVT I PLM IM 
KPDEKAEVPTGVT I GS I IAGILLLIALVAILWKLGFFKRKYEKMTKNPDEIDETTELSS 



Further analysis of the NOV1 la protein yielded the following properties shown in 
Table 11B. 



Table 11B. Protein Sequence Properties NOVlla 


SignalP analysis: 


Cleavage site between residues 30 and 31 


PSORT II 
analysis : 


PSG: a new signal peptide prediction method 

N-region: length 5; pos.chg 1; neg.chg 1 
H-region: length 30; peak value 9.82 
PSG score : 5.42 

GvH: von Heijne's method for signal seq. recognition 
GvH score (threshold: -2.1): 1.12 
possible cleavage site: between 22 and 23 

»> Seems to have a cleavable signal peptide (1 to 22) 

AL0M: Klein et al 1 s method for TM region allocation 
Init position for calculation: 23 

Tentative number of TMS(s) for the threshold 0.5: 

2 

Number of TMS(s) for threshold 0.5: 1 
INTEGRAL Likelihood =-13.27 Transmembrane 
1100 -1116 

PERIPHERAL Likelihood = 0.95 (at 943) 
ALOM score: -13.27 (number of TMSs : 1) 

MT0P: Prediction of membrane topology (Hartmann et al . ) 
Center position for calculation: 11 
Charge difference: -2.0 C(-1.0) - N( 1.0) 
N >= C: N-terminal side will be inside 

»> membrane topology: type la (cytoplasmic tail 1117 
to 1147) 

MITDISC: discrimination of mitochondrial targeting seq 
R content: 1 Hyd Moment (75) : 10.10 
Hyd Moment (95) : 5.95 6 content: 4 
D/E content: 2 S/T content: 2 
Score: -6.90 

Gavel : indication of cleavage sites for mitochondrial 
preseq 

R-2 motif at 15 ERT|GA 
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NUCDISC: discrimination of nuclear localization signals 
pat4 : none 
pat 7 : none 
bipartite: none 

content of basic residues : 7.7% 
NLS Score: -0.47 




KDEL: ER retention motif in the C-terminus : none 




ER Membrane Retention Signals: 

XXRR-like motif in the N- terminus: GPER 




none 




SKL: peroxisomal targeting signal in the C-terminus : 
none 




PTS2: 2nd peroxisomal targeting signal: none 




VAC: possible vacuolar targeting motif: none 




RNA-binding motif: none 




Actinin-type act in-binding motif: 
type 1 : none 
type 2 : none 




NMYR: N-myristoylation pattern : none 




Prenylation motif: none 




memYQRIi: transDort motif from cell c?tirf spp t- ^ dr\~\ n-i • 
none 




Tyrosines in the tail: 1128 




Dileucine motif in the tail: none 




checking 63 PROSITE DNA binding motifs: none 




checking 71 PROSITE ribosonial protein motifs: none 




checking 33 PROSITE prokaryotic DNA binding motifs: 
none 




NNCN: Reinhardt's method for Cytoplasmic /Nuclear 
discrimination 

, Indicat ion : cytoplasmic 
Reliability: 89 




COIIj: Lupas's algorithm to detect coiled-coil regions 
total: 0 residues 




Final Results (k *= 9/23): 




55.6 %: endoplasmic reticulum 
22.2 %: Golgi 
.11.1 %: plasma membrane 
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11.1 %: extracellular, including cell wall 
» indication for CG165676-01 is end (k=9) 



A search of the NOV1 1 a protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 1 1C. 
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Table 11C. Geneseq Results for NOVlla 




Geneseq 
Identifier 


Protein/Organism/Length [Patent 
#,Date] 


NOVlla 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Region 


JLXpCCl 

Value 


AAY07729 


Armenian hamster alpha-2 integrin 
subunit protein - Cricetulus 
migratorius, 1183 aa. 
[W09916465-A1, 08-APR-1999] 


1..1147 
1..1183 


1139/1184(96%) 
1141/1184(96%) 


0.0 


AAW70542 


Integrin alpha-2 chain - Homo 
sapiens, 1367 aa. [W09832771-A1, 
30-JUH998] 


1..1098 
1..1132 


1095/1132(96%) 
1097/1132(96%) 


0.0 


ABG29239 


Novel human diagnostic protein 
#29230 - Homo sapiens, 979 aa. 
[WO200175067-A2, ll-OCT-2001] 


206..1147 
4..979 


937/976 (96%) 
940/976 (96%) 


0.0 


ABB90759 


Human Tumour Endothelial Marker 
polypeptide SEQ ID NO 250 - Homo 
sapiens, 1179 aa. 

[WO200210217-A2, 07-FEB-2002] 


23..1131 
22..1175 


466/1182(39%) 
680/1182(57%) 


0.0 


ABB90788 


Rat Tumour Endothelial Marker 
polypeptide SEQ ID NO 307 - Rattus 
sp., 1180 aa. [WO200210217-A2, 
07-FEB-2002] 


L.1131 
1..1176 


471/1202 (39%) 
678/1202 (56%) 


0.0 



In a BLAST search of public sequence databases, the NOV1 la protein was found to 
have homology to die proteins shown in the BLAST? data in Table 11D. 
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Table 11D. Public BLASTP Results for NOVlla 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOVlla 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


AAM34795 


Integrin, alpha 2 (CD49B, alpha 2 
subunit of VLA-2 receptor) - Homo 
sapiens (Human), 1181 aa. 


1..1147 
1..1181 


1147/1181 (97%) 
1147/1181(97%) 


0.0 


P17301 


Integrin alpha-2 precursor (Platelet 
membrane glycoprotein la) (GPIa) 
(Collagen receptor) (VLA-2 alpha 
chain) (CD49b) - Homo sapiens 
(Human), 1181 aa. 


1..1147 
L.1181 


1146/1181(97%) 
1147/1181(97%) 


0.0 


P53710 


Integrin alpha-2 precursor (Platelet 
membrane glycoprotein la) (GPIa) 
(Collagen receptor) (VLA-2 alpha 
chain) (CD49b) - Bos taurus 
(Bovine), 1170 aa (fragment). 


12..1147 
1..1170 


986/1170(84%) 
1069/1170(91%) 


0.0 


Q62469 


Integrin alpha-2 precursor (Platelet 
membrane glycoprotein la) (GPIa) 
(Collagen receptor) (VLA-2 alpha 
chain) (CD49b) - Mus musculus 
(Mouse), 1178 aa. 


1..1147 
1..1178 


945/1181(80%) 
1040/1181 (88%) 


0.0 


042094 


ALPHA1 integrin - Gallus gallus 
(Chicken), 1171 aa. 


29..1131 
17..1167 


456/1179(38%) 
671/1179(56%) 


0.0 



PFam analysis indicates that the NOV1 la protein contains the domains shown in 
the Table HE. 
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Table HE. Domain Analysis of NOVlla 


Pfam Domain 


NOVlla Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


FG-GAP 


45..103 


16/65 (25%) 
38/65 (58%) 


6.1e-05 


vwa 


174.357 


71/208 (34%) 
155/208 (75%) 


1.8e-63 


FG-GAP 


434..486 


16/64 (25%) 
38/64 (59%) 


2.2e-06 


FG-GAP 


488..549 


21/66 (32%) 
47/66 (71%) 


4.7e-13 
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FG-GAP 


551..610 


24/67 (36%) 


22e-17 






53/67 (79%) 




FG-GAP 


615..667 


16/66 (24%) 


5e-08 






42/66 (64%) 




integrin_A 


1121..1135 


7/15(47%) 


0.0055 ! 






14/15 (93%) 





Example 12. 

The NOV12 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 12A. 
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Table 12A.NOV12 


Sequence Analysis 




SEQIDNO:43 JllOSbp | 


NOV12a, 

CG165719-04DNA 
Sequence 


AG<^GGAAAAACAAGTGTGTGTTGGGGGGAACAGGGGGAAAAG CATTTTTGGTGGATGGTATGA 

AGCCAGCC^TGGAAACTGCAGCCGAGGAAAATACTC 

CAGAGCTGAAATGGAAATTGGCAGGTACCACTGGATC 

CATCCCGTGCCAACCCTGGGGGACAGGGCTAGCCCOTTGAGCAGTCCAGGCTGCTTTGAATC 

GCATCAAGTGTCrGGGAGGAGTCCCCTACGCCTCCCTGGTGGCCACCATCCTCTGCTTCTCCGG 

GGTGGCCTTATTCTGCGGCTGTGGGCATGTGGCT 

CACTTCT CCACCAACG CCAGTGACCATG C CTTGCTGAG CGAGGTGATACAACTGATGCAGTATG 
TCATCTATGGAATTGCX3TCCTTTTTCTTCTTGTATGGGATCATTC 

caccacaagtgcagtgaaagaactgcacggtgagtttaaaacaacx:gcttgtot 
agtggaatgttrcttttcctcacctatgtgctc^ 
cagosgtgcccgtgtttatgttctacaaca^^ 
gaccaacgggac^cgggtgtggagcagatctgtgtggatatcc^ 

tggaatgctttccccggaaaaatatgtggctctgccctggagaac^tctgcaacacaaac 

tctacatgtcctatcacctgttcattc 

gatccacttccrtcatgatactgtcrtctaactc 

gcttaccaggatatcaaagcaaaggaagaac^ggaactgcaagatatccagtc 

aacaactcaattcttac^cataaatgtttgccagagtgttt cgg ccgacgtatttacag ctctg 

acaaatcatcagacagc 




ORF Start: ATG at 61 \ jORF Stop: TAA at 1045 
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SEQ ID NO: 44 |328 aa JmW at 36219.3kD 


NOV12a, 
CG165719-04 
Protein Sequence 


MKPAMETAAeisin XJiQSQERKVNSRAEME IGRYHWMYPGSKNHQYHPVPTLGDRASPLSSPGCPK 
CCIKC^GGVPYASIiVATILCFSGVALFCGCGHVA^ 

YVI YGIASFFFL YGI ILIiAEGFYTTSAVKELHGEPKTTACGRC I SGMFVFLTYVLGVAWLGVFG 
FSAVPVFMF YNIWSTCEVIKSPQTNGTTGVEQI CVD IRQYGI I PWNAFPGKI CGSALENI CNTN 
EFYMSYHLFrVACAGAGAOTIALIHFLMILSSNWAYIiK^ 
KEQLNSYT 






SEQ ID NO: 45 |ll33bp | 


NOV12b, 

CG165719-02 DNA 
Sequence 


AGGAGGAAAAACAAGTGTGTGTTGGGGGGAACAGGGGGAAAAGCATTTTTGGTGGATGGTAT^ 


AGCCAGCCATGGAAACTGCAGCCGAGGAAAATACTGAACA^ 
CAGAGCTGAAATGGAAATTGGCAGGTACCACTGGATGTACCCAGGCTCAA^ 
CATCCCGTGCCAACCCTGGGGGACAGGGCTAGCCCCTTGAGCAGTCCAGGCTG^^ 
GCATCAAGTGTCTGGGAGGAGTCCCCTACGCCrCCCTC 

GGTGGCCTTATTCTGCGGCTGTGGGCATGTGGCTCTCGCAGGCACCGTGGCGATO 
CACTTCTCCACCSVACGCCAGTGACCATGCCTTGCTGA^ 
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rCATCTATGGAATTGCGTCCTTTTTCTTCTTGTATGGGATCATTCTGTTGGCAGAAGGCTTTTA 
CACCACAAGTGCAGTGAAAGAACTGCACGGTC^ 

AGTGGAATGTTCGTTTTCCTCACCTATGTGCTTGGAGTGGCCTGGCTGGGTGTGTTTGGTTTCT 
CAGCGGTGCCCGTGTTTATGTTCTACAACAXATGGTC^UiC r 1 1» i laHAu i lai v^wj ± ^^^^ 
GACCAACGGGACCA<^GTGTGGAGCAGATC^ 
TGGAATGCTTTCCX:CGGAAAAATATGTGGCTCT 

T CTACATGT CCTATCAC CTGTT CATTGTGG CCT GTG CAGGAGCTGGTGCCACCGTCATTGCC CT 
GCTGATCTACATGATGGCTACTACaTATAACTATGCX^TTTTGAAGTTTAAGAGTCGGGAAGAT 

Tfir^fraCTAAATTCTAAATTGC^^ 
CACTGACACTCCAGACTAAAGCAGAGTCTAC^ 




CTTTGTAACTCACCTGCATGTAGATAATAAGATGACTACTGTACA 1 




ORF Start: ATGat 61 ! ORF Stop: TAA at 976 








SEQIDNO:46 |305 aa |MW at 33537.5kD 


NOV12b, 
CG165719-02 
Protein Sequence 


MKPAMETAAEENTEQSQI^^ 

CCIKC^GGVPYASL,VATILCFSGVAliFCGCGHVAlAGTVAILEQHFSTNASDHAI^SEVIQLMQ 
YVIYGIASFFFLYGIILIiAEGFYTTSAVKELHGEFKTTACGRCISGMFVFLTY^ 
FSAVPVFMFYNIWSTCEVIKSPQTNGTTGVEQI CVDIRQYGI IPWNAFPGKICGSALENI CNTN 
EFYMSYHLFiraCAGAGATVIALLIYMMAT^ 
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SEQIDNO:47 |ll82bp \ 


NOV12c, 

CG165719-03 DNA 
Sequence 


VGGAGGAAAAACAAGTGTGTGTTGGGGGGAACAGGGGGAAAAGCATTTTT^ 
^GCCAGCCATGGAAACTGCAGCCGAGGAAAATACTGAACAAAGCCAAGAGAGAAAAGGCTGCTT 

TGAATGCHK3CATCAAGTGTCTGGGAGGAGT 

TTCTCCGGGGTGGCCTTATTCTGCGGCTGTGGGCATGTGGCTCTCGCAGGCACCGTGGCGATTC 
TTGAGCAACACTTCTCCACCAACGCCAGTGACCATC 

G CAGTATGT CATCTATG GAATTGCGTCCTTTTTCTTCTTGT ATGGGATCATT CTGTTGG CAG AA 
GGCTTTTACACCACAAGTGCAGTGAAAGAACTGCACGGTGAGTTTAAA^ 

GATGCATCAGTGGAATGTT CGTTTT CCT CACCTATGT GCTTGGAGTGGC CTGGCTGGGTGTGTT 

TGGTTTCTC^GCGGTGCCCGTGTTTATGTTCTACAACATATGGTC^CTTGTGAAGTC^TCMG 

TC^CCGC^GACCAACGGGACCACGGGTGTGGAG(^GATCTGTGTGGATATCCGACAATACGGTA 

TCATTCCl^GGAATGCTTTCCCCGGAAAAATATGTGGCTCTGCCCTGGAGAACATCTGCAACAC 

AAACGAGTTCTACATGTCCTATCACCTGTTCATTGTGGCCTGTGCAGGAGCTGGTGCCACCGTC 

ATTGCCCTGATCCACTTCCTCATGATACT6TCTTCTAA 

AAATGCAGGCTTACCAGGATATCAAAGCAAAGGAAGA^ 

r>>ynp a a a rz* a ™ a c*vr* 7XTTCTTA(^CAT AAATGTTTGCCAGAGTGTTTCGGCCGACGTATTTA 
CAGCTCTGACAAAT CATCAGACAGC TG CTCTG CAGTACAGATGTGTATCC CACCAAACTAATGT 




AGATGTACAAACACTTCACTGTCTGTCTCAAGCTGCTGGGATGTATCTCrAGGA 




GTGGGIAAATCTTTTTCTTTAGAAQ\AATACT 




CTTTTACAAATGATCGTCATACTTTGGGAT _ m 




ORF Start: ATG at 61 j ORF Stop: TAA at 925 








SEQ ID NO: 48 J288 aa |MW at 31670.3kD 


NOV12c, 
CG165719-03 
Protein Sequence 


MBSAMBIAAEBHTBQSQiBRHSCPKCCI 
ILEQHFSTNASDHAIiLSEVIQLMQYVrEYGIASFFI^^ 

GRCISGMFVITLTYVIjGVAWLGVFGFSAVPVFMFYNIWSTCEVIKSPQTNGTT^ 
GIIPWNAFPGKI CGSAXjENTI OTn^FYMSYHLFIVACAGAGATVIAli^ 
SKMQAYQDIKAKEEQELQDIQSRSKEQLNSYT 
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SEQIDNO:49 |l302bp | 


NOV12d, 

CG165719-01 DNA 
Sequence ! 


AGGAGGAAAAACAAGTGTGTGTTGGGGGGAACAGGGGGAAAAGCATTTTTGGTGGATGGTATGA 


AGCCAGCC%TGGAAACTGCAGCCGAGGAAAATACTGA%CAAAGCCAA<^GAGAAAAGTGAACAG 
CAGAGCTGAAATGGAAATTGGCAGGTACCACTGGATGTACCCAOTCTQUiAGAACCACCAGTAC 
CATCCCGTGCCAACCCnX^GGGAGAGGGCTAGCCCCTTGAGCAGTCt^nCtT^nrTTTrililvTnpT 
GCATCAAGTGTCTGGGAG£IAX3^ 

GGTGGCCTTATTCTGCGGCTGTGGGCATGTGGCTCTCGCAGGCACCGTGGCGATTCTTGAGCAA 
CACTTCTCCACCAACGCCAGTGACCATGCCTTO 

T<^TCTATGGAATTG03TCCTTTTTCTTCTTGTATGGGATmTTCTGTTGGaVGAAGGCTTTTA 
CACCACAAGTG CAGTGAAAGAACTGCACGGTGAGTTT^ CAT C 
AGTGGAATGTTCGTTTTCCTCACCTATGTGCTTGGAGTGGCCTGGCTGGGTGTGTTTGGTTTCT 
C^GCGGTGCCCGTGTTTATGTTCTACAACATATG^ 

GACCAACGGGACCACGGGTGTGGAGCAGAT CTGTGTGGATAT C CGACAATACGGTAT CATTC CT 

TGK3AATGCTTTCCCCGGAAAAATATGTGGCTCTGCC 

TCTACATGTCCTATCACCTGTTCATTGTGGCC^^ 

GATCCACTTCCTCATGATACTGTCTTCTT^CTGGGCTTACTTAAAGGATG CGAG CAAAATGCAG 

GCITACCAGGATATCAAAGCaAAGGAAGAACAGGAACT 

AACAACTCAATTCTTACACATAAATGTTTGCCAGAGTGTCT 


ACAAATCATCAGACAG CTG CTCTGCAGTACAGATGTGTATC CCACCAAACTAATGTAGATGTAC 


AAACACTTCACTGTCTGTCTCAAGCTGCTGGGATGTATCTCEA 


ATCTTTTTCTTTAGAACAAATATTGGAGGTTCATGTTGCCCC^ 


AATGATCGTCATACTTTGGGAT 




ORF Start: ATG at 61 | jORF Stop: TAA at 1045 




• 


SEQ ID NO: 50 |328 aa JMW at 36219.3kD 


NOV12d, 
CG165719-01 
Protein Sequence 


MKPAMETAAEENTEQSQERKVNSRAEMEIGRYHWITOPGSK^ 
CCIKCLGG^YASLVATILCFSGVALFCGCGHVALAGTV^ 

YVI YGIAS FFFLYGI ILIiAEGFYTTSAVKEIiHGEFKTTACXSRCI SGMFVFLTYVLGV 
FSAVPVFMFYWIWSTCEVIKSPQTNGTTGVEQI CVDIRQYGI IPWNAFPGKICGSALBNI CNTN 
EF YMS YHL FI VACAGAGATVIALIHFIjMIIiS SNWAYLKDASKMQAYQDI KAKEEQELQDI QSRS 
KEQLNSYT 






SEQ ID NO: 51 J929bp j 


NOV12e, 

CG165719-05DNA 
Sequence 


AGCCAGCCATGGAAACTGCAGCCGAGGAAAATA^^ 

TGAATGCTGCATCAAGTGTCTGGGAGG&GTCCCCTACGC^ 

TTCTCCGGGGTGGCCTTATTCTGCGGCTGTGGGCATGTGGCTCTCGC^ 

TTGAGCAAC^CTTCTCCACCAACGCCAGTGACCATC 

G CAGTATGTCATCTATGGAATTGCGTCCTTTTTCTTCT 

GGCTTTTAC^CCACAAGTGCAGTGAAAGAACTGC^ 

GATGC!ATCAGTGGAATGTTCGTTTTCCTCACCTATCTGCT 

TGGTTTCTCAGO^TGCCCGTGTTTATGTTC^ 

TCACCXSCAGACCAACGGGACCACGGGTGTGGAGCAGATCTGTGTGG^ 

TCATTCCTTGGAATGCTTOCCCOSG&AAA 

AAACGAGTTCTACATGTCCTATCACCTGTTCATTGTGGCCTGTGCAGGAGC 

ATTGCC CTGCTGATCTACATGATGG CTACTACATATAACTATGCGGTTTTGAAGTTTAAGAGTC 

GGGAAGATTGCTGCACTAAATTCTAAATTG CATAAGGAGTTTTAGAGAG CTATG CTCTGTAG CA 


TGAAATAT CACTGACACTCCAGAAAGGG CGATT 




ORF Start: ATG at 61 | JoRF Stop: TAA at 856 






SEQ ID NO: 52 |265 aa |MW at 28988.5kD 


NOV12e, 
CG165719-05 
Protein Sequence 


MKPAMETAAEENTEQSQERKGCFECCIKCLGGV^ 

ILEQHFSTNASDHAIiLSEVIQLMQYVIYGIASFFFLYGIILLAEGFYTTSAVKELHGEFKTT 
GRCISGMFVFLTYVLGVAWLGVFGFSAVPVFMFYNIWSTCEVIKSPQTNGTTGVEQICTOIRQY 
GI IPWKAFPGKI CGSAliENl CNTl^FYMSYHLFXVACAGAGATVIALLI YMM^ 
SREDCCTKF 
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Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 12B. 



Table 12B. Comparison of NOV12a against NOV12b through NOV12e. 


Protein Sequence 


NOV12a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV12b ] 


1..298 
1.298 


285/298(95%) 
291/298 (97%) 


NOV12c 


1..328 
1..288 


288/328 (87%) 
288/328 (87%) 


NOV12d 


1..328 
1..328 


328/328 (100%) 
328/328 (100%) 


NOV12e 


1..298 
1..258 


245/298 (82%) 
251/298 (84%) 



Further analysis of the NOV12a protein yielded the following properties shown i 
Table 12C. 



Table 12C. Protein Sequence Properties NOV12a 


SignalP analysis: 


No Known Sigaal Sequence Indicated 


PSORT II 
analysis: 


PSG: a new signal peptide prediction method 

N- region: length 11; pos.chg 1; neg.chg 3 
H-region: length 2; peak value 0.00 
PSG score: -4.40 

GvH: von Heijne's method for signal seq. recognition 
GvH score (threshold: -2.1): -10.13 
possible cleavage site: between 60 and 61 

>» Seems to have no N-terminal signal peptide 

ALOM: Klein et al's method for TM region allocation 
Init position for calculation: 1 

Tentative number of TMS(s) for the threshold 0.5: 

4 

INTEGRAL Likelihood = -6.26 Transmembrane 
78-94 

INTEGRAL Likelihood- = -6 . 74 Transmembrane 
130 - 146 

INTEGRAL Likelihood = -5.15 Transmembrane 
175 - 191 

INTEGRAL Likelihood = -8.17 Transmembrane 
264 - 280 
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PERIPHERAL Likelihood = 3.07 (at 195) 
ALOM score:"' -8.17 (number of TMSs: 4) 




MTOP: Prediction of membrane topology (Hartmann et al . ) 
Center position for calculation: 85 
Charge difference: 0.0 C( 0.0) - N( 0.0) 
N >= C: N- terminal side will be inside 




>>> membrane topology: type 3a 




MITDISC: discrimination of mitochondrial targeting seq 
R content: 0 Hyd Moment ( 75 ) : 7.96 
Hyd Moment (95): 11.32 G content: 0 
D/E content: 2 S/T content: 1 
Score : -5.88 




Gavel: indication of cleavage sites for mitochondrial 
preseg 

cleavage site motif not found 




NUCDISC: discrimination of nuclear localization signals 
pat 4 : none 
pat 7 : none 
bipartite: none 

content of basic residues: 6.1% 
NLS Score: -0.47 




KDEL: ER retention motif in the C- terminus: none 




ER Membrane Retention Signals : none 




SKL: peroxisomal targeting signal in the C-terminus: 
none 




PTS2 : 2nd peroxisomal targeting signal: none 




VAC: possible vacuolar targeting motif: none 




RNA- binding motif : none 




Actinin-type act in-binding motif: 
type Is none 
type 2 : none 




NMYR: N-myristoylation pattern : none 




Prenylation motif : none 




memYQRL: transport motif from cell surface to Golgi: 
none 




Tyrosines in the tail: none 




Dileucine motif in the tail: none 




checking 63 PROSITE DNA binding motifs: none 




checking 71 PROSITE ribosomal protein motifs: none 
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none 




NNCN: Reinhardt's method for Cytoplasmic /Nuclear 
discrimination 




Indication: cytoplasmic 
Reliability: 94.1 




COIL: Lupas's algorithm to detect coiled-coil regions 
290 A 0.60 




291 Y 0.75 




292 L 0.75 




293 K 0.88 




294 D 0.93 




295 A 0.98 




296 S 0.99 




297 K 1.00 




298 M 1.00 




299 Q 1.00 




300 A 1.00 




301 Y 1.00 




302 Q 1.00 




303 D 1.00 




304 I 1.00 




305 K 1.00 




306 A 1.00 




307 K 1.00 




308 E 1.00 




309 E 1.00 




310 Q 1.00 




311 E 1.00 




312 L 1.00 \ 




313 Q 1.00 




314 D 1.00 




315 I 1.00 




316 Q 1.00 








318 R 1.00 




319 S 1.00 




ooo v i on 




321 E 1.00 




322 Q 1.00 




323 T. 1 00 

_> A *J JLI 1 • Uw 




324 N 1.00 




325 S 0.97 




326 Y 0.96 




327 T 0.87 




total: 38 residues 




Final Results (k = 9/23) : 




55.6 %: endoplasmic reticulum 
44.4 %: mitochondrial 




>> indication for CG165719-04 is end (k=9) 
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A search of the NOV12a protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 12D. 



Table 12D. Geneseq Results for NOV12a 


Geneseq 
Identifier 


Protein/Organism/Length [Patent #, 
Date] 


NOV12a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


ABG70364 


Novel human thrombopoietin variant 
protein, NV-23 - Homo sapiens, 279 
aa* [US2002068342-A1, 
06-JUN-2002] 


27..298 
1..272 


259/272 (95%) 
265/272 (97%) 


e-155 


AAY09510 


Human M6bl protein - Homo sapiens, 
265 aa. [W09921982-A1, 
06-MAY-1999] 


1..298 
L.258 


245/298 (82%) 
251/298 (84%) 


e-138 


AAW39215 


Human M6 protein - Homo sapiens, 
278 aa. [JP10014577-A, 20-JAN-1998] 


61.328 
13..278 


155/276 (56%) 
209/276(75%) 


2e-86 


ABG02005 


Novel human diagnostic protein #1996 
- Homo sapiens, 541 aa. 
[WO200175067-A2, ll-OCT-2001] 


49..294 
289..533 


134/246 (54%) 
173/246 (69%) 


le-76 


AAR95171 



Murine CNS myelin membrane 
proteolipid protein isoform DM20 - 
Mus musculus, 242 aa. [EP685558-A1, 
06-DEC-1995] 


61. .294 
2.J234 


130/234 (55%) 
169/234 (71%) 


8e-76 



In a BLAST search of public sequence databases, the NOV12a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 12E. 



Table 12E. Pi 


nblic BLASTP Results for NOV12a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV12a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


Q8N956 


Hypothetical protein FU38338 - 
Homo sapiens (Human), 328 aa. 


1..328 
1..328 


328/328 (100%) 
328/328 (100%) 


0.0 


Q9JI65 


Neuronal membrane glycoprotein 
M6-B - Mus musculus (Mouse), 328 
aa. 


1..328 
1..328 


321/328 (97%) 
324/328 (97%) 


0.0 
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P35803 


Neuronal membrane glycoprotein 
M6-b (M6b) - Mus musculus 
(Mouse), 288 aa. 


1..328 
1..288 


284/328 (86%) 
287/328 (86%) 


e-162 


Q98ST3 


Myelin PLP-related membrane 
protein DM gammal - Xenopus 
laevis (African clawed frog), 269 aa. 


61..328 
2..269 


237/268 (88%) 
250/268 (92%) 


e-141 


Q8UUS8 


DMgamma2 - Brachydanio rerio 
(Zebrafish) (Danio rerio), 268 aa. 


61 ..328 
2..268 


218/268 (81%) 
244/268 (90%) 


e-132 



PFam analysis indicates that the NOV12a protein contains the domains shown in 
the Table 12F. 



Table 12F. Domain Analysis of NOV12a 


Pfam Domain 


NOV12a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


Myelin_PLP 


61.305 


175/288 (61%) 
243/288 (84%) 


2.3e-196 



5 



Example 13. 

The NOV13 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 13 A. 



Table 13 A. NOV13 Sequence Analysis 



NOV13a, 

CG167488-02 

Sequence 



SEQIDNO: 53 



1201 bp 



TTTGATCTGAAGACTAGGGGACAA TGGATATCATAGAGAC^ 



jy^A A^TCAACCC^GTGATCCTACGAACACTTATGCAAGAC^ 

AAAAATGGCAATGGTAAACCCAAGAGCTTATCCAGTGGGCTC 
CGGACTATATCCAAATTGCTATGCCCACTGAATCAAGGA^ 
AACXSGGCATTGCCTTCATATATGCAGTTTTCAAC^ 
GTACATGAGAGGGTCCCTCCCAAGGAGCTTAGCCCTC 
TTGATAGGGTGAAATGGGCATTTTCTGTATCAGAAATAAATGGGA 
GATCACCCAGTGGCTGTTTCTGAGATACAAGTCAAT^ 

GGAACTTTATACCTGTATCG CTG CATTACAATGTATGTTACTACTCTAC CTGTG CCTGGAATGC 
ATTTCCAGTGTGCTCCAAAGCTCftATGGAGACTCTCAGGCAAAAGT^ 
GATTTOTGGTGGTGGATTGTCCATAACTG(^TCACATATCT 

GGTGACACGGTTACGCTGACACTGACTTATTTGTTCATCAAAGAATATTCGCCTCGTCACT 
GGTGGTATCATTTAATCTrGCTGGCTGCTGAGTC 

CGAACACTACACrATCGATGTGATCATTGCTTATTATATCACAACACG^ 
CATTCAATGGCCAATGAAAAGAACTTGAAGGTC 

GGTGGTTCCCCATCTTTTATTTTTTTGAGAAAAATGXAa^GGCTCAATT 
CTGGCCGCTGTCTTGGCCTCCTGGCTGCTTCAAATCA^ 
AAGATTGGTGAAGACAATGAGAAATCGACCTGAGGAGC^UV^ 
AAAAGAGTTAACGCTGTAACCAAAGAAGGGCGATTCCAGCACACTGCGC 



ORFStart:ATGat24 



|ORF Stop: TGA at 1119 
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SEQIDNO: 54 


|365 aa |MW at 42279.7kD 


NOV13a, 
CG167488-02 
Protein Sequence 


MDI IETAKLEEHLENQP SDPTNTYARPAEPVEEENKNGNGKPKSLS SGLRKGTKKYPDYIQIAM 
PTE SRNKFPLEWWKTGI AFIYAVFNLVLTTVMITVVHERVPPKELS PPLPDOT 
SVSEINGIIIiVGLWITQWIjFIiRYKS IVGRRFCFI IGTLYL.YRCITMYVTTLPVPGMHFQCAPKL 
NGD S QAKVQRI LRLI S GGGL S I TGSHIL CGDFL FS GHTVTLTLT YL FI KEY S PRHFWWYHLI CW 
LLS AAG I I CILVAHEHYTIDVI IAYYI TTRLFWWYHSMANEKKLKVSSQ'TNFLSRAWWFPIF YF 
FEKNVQGSIPCCFSWPIiSWPPGCFKSSCKKYSRVQKIGEDNEKST 



NOV13b, 

CG167488-01 DNA 
Sequence 



SEQIDNO: 55 



{1893 bp 



CGGAGCTACCT3!ATAAAGACCATCTGTACATCCACTGTGAAATGGAGTT TCAAAATCACAAG CT 



TCTTTCCCACATGAACATAAGACTAGGAGCACATATGGAAGAGTAAAGTTGA^ 



TGATGATTTGGCAAGATGCTGTGGGATAGTAACATCTTTTTGAGGGAAGAATTGGC 



T TGAAAGTGGTGAAGGTACAGCATATAG CTGCATGGAAGAAACAGTAAT CGGATGG CTACCTTC 



TACATT TTGTATTAGGAAACAAAGT (X!ATTGTAAGAGTCX!ATGTTGATC TTGGAAATAGAAGGA 



TTGAAAAAAGCTAAATTTCCACAAAGAACAAGAACTTGACCATCTCCT 



.GGGGACAATGGATATCATAGAGACAGCAAAACTTGAAGAACATTTGGA 
TCCTACGAACACTTATGCAAGACCCGCTGAACCTGTTGAAGAAGAAA^ 
ITAAACCCAAGAGCTTATCCAGTGGGCTGCGAAAAOT 

.TTG CTATGCXICACTGAATCAAGGAACAAATTTCCAC^ 
jTCATATATGCAGTTTTCAACCTCGTCTTGACAACOGT^ 
CCCTCCCAAGGAGCTTAGCCCTCCACTCCCAGACAACT 

TGGGCATTOTCTGTATCAGAAATAAATGGGATTAmTTAGTTGGATTATGGATCACCCAGTGGC 

TGTTTCTGAGATACAAGTCAATAGTGGGACGCAGATTCTGTTTTATTATTGGAACTTT7VTACCT 

GTATCGCTGCATTACAATGTATGTTACTACTCTACCTGTG C CTGGAATG CATTTCCAGTGTGCT 

CCAAAGCTCAkTGGAGACTCTCAGGCAAAAGTTCAACGGATTCT 

GATTGTCCATAACTGGATCACATATCTTATGTGGAGACCT 

GCTGACACrGACTTATTTGTTCATCAAAGAAGATTCGCCT 

ATCTGCTGGCTGCTGAGTGCTGCCGGH^TCATCTGC^ 

TCGATGTGATCATTG CTTATTATAT CACAACACGACTGTTTTGGTGGTACCATT CAATGG CCAA 
TGAAAAGAACTTGAAGGTCTCTTCACAGACTAATTTCTTATCT 
TTTTATTTTTTTGAGAAAAATGTACAAGGCTCAATTCCTTGCTC 
GGCCTCCTGGCTGCTTCAAATCATCATGCAAAAAGTATTCACGGCT 

CAATGAGAAATCGACCT GAG GAGCAAAACAAAGG CATCAGCTCTTACAC CAAAAGAGTTAACG C 
TGTAACCAAAGGTATAGTTTTGTTTTCTATTTTAGGAGAACTGACT 



3CCCTTTGACTGGTTTTCTTCTT 



CATCCTGAGAAAGATACATTCTCTTGCAGCTCTTCATTCATTGGT^ 



ACTTTACTAATGAGCTTGTTAAAGAGGTGCCAAAGAACA 



CCACCAAAACCCTCTACTTCAGAATTTTTTCAGGATATTTO 



GTTAATATTTTAAATAAAATATCTGGACAT CTACAAA 



ORF Start: ATG at 463 



|ORF Stop: TGA at 1489 





SEQIDNO: 56 |342aa |MW at 396793kD 


NOV13b, 
CG167488-01 
Protein Sequence 


MQDPIiNIiLKKKTKMAIGKPKSLSSGLRKG 

FNIiVLTTVM I TWHERVPP KELS PPLPDKFFDYI DRVKWAF SVS E IHG 1 1 LVGLWI TQWL FLRY 
KSIVGRRFCFI I GTLYLYRCITMYVTTLPVPGMHFQCAPKLNGDSQAI^ 

GSHILCGDFLFS GHTVTIjTLTYIjF I KEDSPRHFWWYHL»I CWIiLSAAGI I CILVAHEHYTIDVI I 
AYYI TTRLFWWYHSMANEKNIiKVSSQTNFLSRAWWFPI FYFFEKNVQGS IPCCFSWPLSWPPGC 
FKSSCKKYSRVQKIGEDNEKST 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 13B. 



10 

Table 13B. Comparison of NOV13a against NOV13b. 
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Protein Sequence 


NOV13a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV13b 


27.365 
4.342 


327/339 (96%) 
331/339 (97%) 



Further analysis of the NOV13a protein yielded the following properties shown in 
Table 13C. 



Table 13C. Protein Sequence Properties NOV13a 


SignalP analysis: 


No Known Signal Sequence Indicated 


PSORT II 
analysis : 


PSG: a new signal peptide prediction method 

N-region: length 11; pos.chg 1; neg.chg 4 
H-region: length 2; peak value 0.00 
PSG score: -4-40 

GvH: von Heijne's method for signal seq. recognition 
GvH score (threshold: -2.1): -13.01 
possible cleavage site: between 25 and 26 

»> Seems to have no N-terminal signal peptide 

ALOM: Klein et al 1 s method for TM region allocation 
Init position for calculation: 1 

Tentative number of TMS(s) for the threshold 0.5: 

3 

INTEGRAL Likelihood = -6.21 Transmembrane 
81 - 97 

INTEGRAL Likelihood = -1.59 Transmembrane 
133 - 149 ! 

INTEGRAL Likelihood = -9.98 Transmembrane 
253 - 269 

PERIPHERAL Likelihood = 1.11 (at 160) 
ALOM score: -9.98 (number of TMSs : 3) 

MTOP: Prediction of membrane topology (Hartmann et al . ) 
Center position for calculation: 88 
Charge difference: -1.5 C(-0.5) - N( 1.0) 
N >= C: N-terminal side will be inside 

>>> membrane topology: type 3a 

MITDISC: discrimination of mitochondrial targeting seq 
R content: 0 Hyd Moment (75) : 4.36 
Hyd Moment (95): 8.65 G content: 0 
D/E content: 2 S/T content: 0 
Score : -6 .99 

Gavel : indication of cleavage sites for mitochondrial 
preseq 

cleavage site motif not found 
NUCDISC: discrimination of nuclear localization signals 
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pat 4 : none 
pat 7 : none 
bipartite: none 

vjuiiut^ziu on joasic resiaues: 10.7% 
NliS Score: -0.47 




KDEL: ER retention motif in the C- terminus: none 




ER Membrane Retention Signals: 

KKXX-like motif in the C-terminus : NEKS 




SKL: peroxisomal targeting signal in the C-terminus : 
none 




PTS2: 2nd peroxisomal targeting signal: none 




VAC: possible vacuolar targeting motif: none 




RNA-binding motif: none 




Actinin-type actin-binding motif: 
type 1 : none 
type 2 : none 




NMYR: N-myristoylation pattern : none 




Prenylation motif : none 




memYQRL: transport motif from cell surface to Golgi : 
none 




Tyrosines in the tail: none 




Dileucine motif in the tails none 




checking 63 PROSITE DNA binding motifs: none 




checking 71 PROSITE ribosomal protein motifs: none 




checking 33 PROSITE prokaryotic DNA binding motifs: 
none 




NNCN: Reinhardt's method for Cytoplasmic/Nuclear 
discrimination 

Indication: cytoplasmic 

KeliaDlllty. 94.1 




COIL: Lupas's algorithm to detect coiled-coil regions 
total: 0 residues 




Final Results (k « 9/23) : 




55.6 %: endoplasmic reticulum 

33.3 %: mitochondrial 1 
11.1 %: vesicles of secretory system 




» indication for CG167488-02 is end (k=9) 
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A search of the NO VI 3a protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 13D. 



Table 13D. Geneseq Results for NOV13a 


Geneseq 
Identifier 


Protein/Organism/Length [Patents, 
Date] 


NOV13a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


ABB09578 


Human cytochrome constitutive protein 
45 - Homo sapiens, 413 aa. 
[CN1333280-A, 30-JAN-2002] 


1..354 
61. .409 


215/354 (60%) 
272/354(76%) 


e-130 


AAM41726 


Human polypeptide SEQ ID NO 6657 - 
Homo sapiens, 430 aa. 
[WO200153312-A1, 26-JUL-2001] 


1..354 
78..426 


215/354 (60%) 
272/354 (76%) 


e-130 


AAM39940 


Human polypeptide SEQ ID NO 3085 - 
Homo sapiens, 413 aa. 
[WO200153312-A1, 26-JUL-2001] . 


1..354 
61..409 


215/354 (60%) 
272/354 (76%) 


e-130 


AAG81320 


Human AFP protein sequence SEQ ID 
NO:158 - Homo sapiens, 222 aa. 
[WO200129221-A2, 26-APR-2001] 


136..354 
1..218 


150/219 (68%) 
181/219 (82%) 


2e-93 


ABB60637 


Drosophila melanogaster polypeptide 
SEQ ID NO 8703 - Drosophila 
melanogaster, 384 aa. 
[WO200171042-A2, 27-SEP-2001] 


97..330 
1..240 


107/244(43%) 
155/244(62%) 


5e-57 
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In a BLAST search of public sequence databases, the NOV13a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 13E. 



Table 13E. Public BLASTP Results for NOV13a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV13a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


Q8NHU3 


Similar to putative - Homo sapiens 
(Human), 365 aa. 


1..365 
1..365 


365/365 (100%) 
365/365 (100%) 


0.0 


Q9D4B1 


4933405 A16Rik protein - Mus 
musculus (Mouse), 270 aa. 


96..365 
1.270 


260/270 (96%) 
267/270(98%) 


e-162 


Q8VCQ6 


Hypothetical 48.7 kDa protein - 
Mus musculus (Mouse), 413 aa. 


1..354 
61..409 


216/354(61%) 
274/354 (77%) 


e-131 
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CAC38570 


Sequence 157 from Patent 
WO0129221 - Homo sapiens 
(Human), 222 aa. 


136..354 
1.218 


150/219 (68%) 
181/219 (82%) 


6e-93 


Q9DA37 


1700010P07Rik protein - Mus 
musculus (Mouse), 478 aa. 


68..340 
204..470 


123/273 (45%) 
178/273 (65%) 


2e-69 



Example 14. 

The NOV14 clone was analyzed, and the nucleotide and encoded polypeptide 
5 sequences are shown in Table 14A. 



Table 14A. NOV14 Sequence Analysis 




SEQIDNO:57 |l785bp | 


NOV14a, 

CG173318-01 DNA 
Sequence 


GTCGCCAGCTGAGGCGGTTTGTAAGTTTTGGGTC 


TGATGAAAATTGAGCTGTCCATGCAGCCATGGAACCCGGGTTACAGCAGTGAGG 


TCAAGAAACTTAC^CATGTCCAAAAATGM CT TG CTGAG 


X'm^CCTGCnAGCCAGTATGTTCCCTGGTGAGAATGAGCT 


TAGCAGAACTGAAAGATTGTATTGAAAAGAAGAC^TGGAGGGGCGATCTTCAAAAGTCTACTT 


TACTATC^TATGAACCTGGATGTATCTGACGAAAAAATGGTAATTCAGTTTTGCTTTTAGAGG 


GATTGAAAC^TGUtGAGACTTAAAACATTGGt^^ 


CAGATCAGTATTATTGAGTAGATCCCAGCAGACTCAGCTGAACACAGATCTGACT 

CAAAAACATTGTCATGGAGATGTTTGTATACTGAATGCCACAGAGTGGGTTAGAGAACACGCCT 

CTGGCTATGTCAGCAGAGATACTTC^TCTTCACCCACCACAGGAAGCA.CAGTC(^GTCAGTTGA 

CCTCT^TCTTCACGAGACTCTGGATCTAC^^ 

ATTCTAGAGTGGGCAAAGGAGCTTTCCCTGT^ 

TTTGTGTGGAAGGCCCACAAAGTGCCTGTGAAGAATTCTGGTC^^ 

GAAGAGAATTTTAATTCGCCATCGAGAAGACAT^ 

AGACAAAGGAAATTTTCC&TTTTTGAAGAAAAAGTGTT 

ACATGGACTTTGGTCAGCTCTAT^GTTCTTAAACACCAAA 

GTTCTTTGGTGTAGAAGGACAATGACATCAAGACT 


TTTXSATTTTTTTTTCCX!ACTTTTTCTT 


ATGTTGGGGAGTGGGGCACAAGAAAAAATAGTATAGCT 


ATTGAAAGCAGAACTGAGTTTCAAATTACAACC^ 


T CAGCTGCCCATTTTGAAAAAGAAAOTATCCATAAAGGTAATGT^ CTCCAATTTGCCAGC 


CATTCCCAACCCCCTTCTCCCTTACC^ 


CTTTC^GCCTCTGTTGCAACTAACAACTCTCAGTGGCCTCAGGACACAGCTTTGC^ 


TTCTGGGAAAACTTTTACTTCCTGATTAAAGATACATATGCAGCTAG 


TTACTG CCATAAACACCAAAGTX3ATGAC TGGAGCTGGAGGAGTTATTTGAACCACGACGGAAGG 




GCCAAGAGAACCACGAAGATGCCAGTTGCCACATTC 


GCCTGTCTCTAAACATCTTATGAAATAAAACCAATTTTGTTTAAAAAAAAAAAAAAA 


IORF Start: ATG at 394 | jORF Stop: TGA at 1 1 1 1 






SEQ ID NO: 58 |239 aa |MW at 274093kD 


NOV14a, 
CG173318-01 
Protein Sequence 


MLRLKTLVSALFXiLFNQAMFSIiACriiPFKyPAVIiPEITVRSVIiI^ 
CHGDVCIMATEWVREHASGYVSRDTSSSPTtGSW^ 
WAK^SLSGFSMPGKPGWCVEGPQSACE^FWSRIiRKLNWKR^ 
KFSIFEEKVFSVNGARGNHMDFGQLYQFLNTKGCGDVFQMFFGVEGQ 
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Further analysis of the NOV14a protein yielded the following properties shown in 
Table 14B. 



Table 14B. Protein Sequence Properties NOV14a 


SignalP analysis: 


Cleavage site between residues 23 and 24 


PSORT II 


PSG: a new signal peptide prediction method 


analysis: 


N- region: length 5; pos.chg 2; neg.chg 0 




H-region: length 24; peak value 10.88 




PSG score : 6.47 




GvH: von Heijne's method for signal seq. recognition 




GvH score (threshold: -2.1): -2.51 




possible cleavage site: between 24 and 25 




>>> Seems to have no N-terminal signal peptide 




ALOM: Klein et al • s method for TM region allocation 




Init position for calculation: 1 




Tentative number of TMS(s) for the threshold 0-5: 

1 




Number of TMS (s) for threshold 0.5: 1 




INTEGRAL Likelihood = -4.78 Transmembrane 




11 - -4V 




PERIPHERAL Likelihood = 5.41 (at 133) 




ALOM score: -4.78 (number of TMSsi 1) 




MTOP : Prediction of membrane topology (Hartmann et al . ) 




Center position for calculation: 18 




Charge difference: -2.0 C ( 1 . 0) - N ( 3 . 0) 




N = C • N— t"^T"ni"i rial ci Hp will H*» l tiqi rip 








11) 




MITDISC: discrimination of mitochondrial targeting seq 




R content- 1 Hvd Moment (75) ■ 4 83 




Hyd Moment (95): 3.70 G content: 0 




D/E content: 1 S/T content: 3 




Score: -3.64 




Gavel : indication of cleavage sites for mitochondrial 




pre seq 




R-2 motif at 57 SRS|QQ 




NUCDISC: discrimination of nuclear localization signals 




pat 4 : none 




pat 7 : none 




bipartite: none 




content of basic residues : 11 . 7% 




NLS Score: -0.47 




KDEL: ER retention motif in the C- terminus: none 




ER Membrane Retention Signals : 




XXRR-like motif in the N- terminus : LRLK i 
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none 




SKL: peroxisomal targeting signal in the C-terminus: 
none 




PTS2: 2nd peroxisomal targeting signal: none 




VAC: possible vacuolar targeting motif: none 




RNA-binding motif: none 




Actinin-type actin-binding motif: 
type 1 : none 
type 2: none 




NMYR: N-myristoylation pattern : none 




Prenylation motif: none 




memYQRL: transport motif from cell surface to Golgi: 
none 




Tyrosines in the tail: none 




Dileucine motif in the tail: none 




checking 63 PROSITE DNA binding motifs: none 




checking 71 PROSITE ribosomal protein motifs: none 




checking 33 PROSITE prokaryotic DNA binding motifs: 
none 




NNCN: Reinhardt*s method for Cytoplasmic/Nuclear 
discrimination 

indication: cytoplasmic 

Reliability: 94.1 




COIL: Lupas's algorithm to detect coiled-coil regions 
total: 0 residues 




Final Results (k = 9/23) : 




34.8 .%: mitochondrial 
3 0.4 %: cytoplasmic 
13.0 %: Golgi 

8.7 %: endoplasmic reticulum 

4.3 % : vacuolar 

4.3 %: extracellular, including cell wall 
4.3 %: vesicles of secretory system 




» indication for CG173318-01 is mit (k=23) 
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A search of the NOV14a protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 14C. 



Table 14C. Geneseq Results for NOV14a 


Geneseq 
Identifier 


Protein/Organism/Length [Patent #, 
Date) 


NOV14a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAE15253 


Human RNA metabolism protein- 16 
(RMEP-16) - Homo sapiens, 319 aa. 
[WO200183524-A2, 08-NOV-2001] 


19.239 
99..319 


221/221 (100%) 
221/221 (100%) 


e-131 


AAM78405 


Human protein SEQ ID NO 1067 - 
Homo sapiens, 319 aa. 
[WO200157190-A2, 09-AUG-2001] 


19..239 
99..319 


221/221 (100%) 
221/221 (100%) 


e-131 


AAM79389 


Human protein SEQ ID NO 3035 - 
Homo sapiens, 354 aa. 
[WO200157190-A2, 09-AUG-2001] 


19..236 
137..354 


215/218 (98%) 
216/218 (98%) 


e-127 


ABB11888 


Human novel protein, SEQ ID 
NO:2258 - Homo sapiens, 354 aa. 
[WO200157188-A2, 09-AUG-2001] 


19.236 
137..354 


215/218 (98%) 
216/218 (98%) 


e-127 


AAB58229 


Lung cancer associated polypeptide 
sequence SEQ ID 567 - Homo 
sapiens, 305 aa. [WO200055180-A2, 
21-SEP-2000] 


19..167 
103..251 


147/149 (98%) 
147/149 (98%) 


9e-84 
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In a BLAST search of public sequence databases, the NOV14a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 14D. 



Table 14D. Public BLASTP Results for NOV14a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV14a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


P57060 


Protein C21orf6 (GL01 1) - Homo 
sapiens (Human), 319 aa. 


19.239 
99..319 


221/221 (100%) 
221/221 (100%) 


e-130 


Q9DCJ3 


Open reading frame 5 - Mus 
musculus (Mouse), 244 aa. 


21.239 
26..244 


182/219 (83%) 
192/219 (87%) 


e-105 


Q99M03 


Similar to open reading frame 5 - 
Mus musculus (Mouse), 290 aa. 


21.239 
72.290 


182/219 (83%) 
192/219 (87%) 


e-105 
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Q9JLH4 


Orf5 protein - Mus musculus 
(Mouse), 291 aa. 


21..239 
73.291 


181/219(82%) 
192/219 (87%) 


e-105 


Q9D9S3 


1700030C20Rik protein - Mus 
musculus (Mouse), 292 aa. 


23.239 
72.288 


85/222 (38%) 
127/222 (56%) 


4e-38 



Example 15. 

The NOV15 clone was analyzed, and the nucleotide and encoded polypeptide 
5 sequences are shown in Table 1 5 A. 



Table ISA. NOV15 Sequence Analysis 



SEQIDNO: 59 



1776 bp 



NOVlSa, 

CG50970-06DNA 
Sequence 



CACCGGATCCACCATGTCCGCGCTGCGACCTCTCCTGCTTCTGCrrGCTGCCTCTGTGTCCCGGT 



CCTGGTCCCGGACCCGGGAGCGAGGO^GGTCACCCGGAGrTGTGCAGAGACCCXSGCAGGTGC 



GGTCTGTCCCCAGGAGTAC&CCTGCTGTTC 

GAGGCCACCTTCCGAGGCCTGGTGGAGGACAGCGGCTCCTTO 

GGCACAGAAAATTTG&TGAGTTTTTTCTGGA^ 

GCTCTTCTCCC^OTCCTACGGCCGCCTGTATGCCCAGCACGCCCTCATATTCAATGGCCTO 
TCTCGGCTGCGAGACfTTCTATGGGGAATCTGGTGAGGGG 

GGGC^CAGCTCOTGGAGAGAGTGTTCCCGCTGCTGCACCCACAGTACAGCTTCCC 
CCnXaCTCTGCCTCTCACGCTTGGCCTCATCTACOGATGGCTCTCT 

CCCCGCCGCCTCCGCCTGCAGATAACCCGGACCCTGGTGGCTGCCCGAGCCTTTGTGCAGGGCC 
TGGAGACTGGAAGAAATGTGGTCAGCGAAGCGCTTAAGGTGCCGGTGTCTGAAGGCTGCAGCCA 
GGCTCTGATGCGTCT(^TCGGCTGTCCCCTGTGCCGGGGGGTCCCCTCACTTATGCCCTGCCAG 
GGCTTCTGCCTCAA(^TGGTTCGTGGCTGTCTCAGCAG(^GGGGACTGGAGCCTGACTGGGG(^ 
ACTATCTGGATGGTCTCCTGATCCTGGCTGATAAGCTCCAGGGCCCCTTTTCCTTTGAGCTGAC 
GGCC^GTCCATTGGGGTGAAGATCTCGGAGGGTTTGATGTACCTGCAGGAAAACAGTGCGAAG 
GTGTCCGCCCAGGTGTTTCAGGAGTGCGGCXICCCCCGA^ 

CCC03CCGCCCC<^GAAGAGGCGGGCCGGCTGTGX3TCX5ATGGTGACCX^GGAGGAGCGGCCC^C 
GACGGCCGC^GGCACCAACCTGC^CCGGCTGGTGTGGGAGCrCCGCGAGCGTCTGGCCaSGATG 
CGGGGCTTCTGGGCCCGGCTGTCCCTGACGGTGTC 

CGCTGGAGGCGGCGCCCTGCTGGACCGGAGCCGGGCGGGGCCGGTACITGCCGCCAGTGGTCOT 

GGGCTCCCCGGCCGAG<^GGTCAACAACCCCGAGCTCAAGGTGGACGCCTCGGGCCCCGATGTC 

CCGACACGGCGGO3T0GACTACAGCTCCGGGCGGCCACGGCCAGAATGAAAACGGCCG 

GAC^CGACCTGGACGGGCAGGAOSCGGATGAGGATGCCAGCGGCTCTGGAGGGG 

TGCAGATGACTGGATGGCTGGGGCTGTGGCTCCCCCAGCCCGGCCTCCTCGGCCTCCATACCCT 

CCTAGAAGGGATGGTTCTGGGGGCTUUVGGAGGAGGTGGCAGTGCCCGCrrAC^CCAGGGCCGGA 

GCAGGAGTGGGGGGGCATCTATTGGTTTTCACACC 

CCTGGCCCTGCTTGGACCTCGACTCGAGGGCAAGGGCGAATTCCAGCA 



ORFStart:ATGatl4 



jORF Stop: at 1751 





SEQ3DNO:60 |579aa \MW at 62828.7kD 


NOV15a, 
CG50970-06 
Protein Sequence 


MSALRPLIiLIiLIjPLCPGPGPGPGSEAiGnJRSCAETRQVLGARGySIjNLI PPALI SGEHLRVCPQ 
EYTCCS SETEQRLIRETEATFRGIiVEDS GS FLVHTIiAARHRKFDEFFbEMLS VAQHSLTQLF SH 
SYGRLYAQHAIjIFNGIjFSRIiRDFYGESGEGIiDDTIiADFW^ 
SRLASSTDGSLQPFGDSPRMjRLQITRTLVAARAFVQGLETGRirW 
LIGCPLCRGVPSIiMPCQGFCLNVVRGCLSSRGLEPDWGNYLDGLLILADI^ 
GVKISEGLMYIjQENSAKVSAQVFQECGPPDPVPARNRRAPPPREEAGRLWSMV^ 
TNLHRI,VWEIiRERI*ARMRGFWARL^ PA 
EQVNNPELKVBASGPBVPTRRRRLQIjRAATARMKTAAL gsgggqqyaddw 
MAGAVAPPARPPRPPYPPRRDGSGGKGGGGSARYNQGRSRSGGASIGFHTQTILILSLSALAIiL 
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|gpr 



SEQIDNO:61 



11785 bp 



NOV15b, 
CG50970-01 DNA 
Sequence 



ATGTCCGQ3CTGCGACCTCTCCTGCTTCTGCTGCTGCCTCTGTGTCCCGGTCCTGGTCCCGGAC 

CCGGGAGCGAGGO^GGTCACCCGGAGTTGTGCAGAGACCCGGCAGGT^ 

ATATAGCTTAAACCTAATCCCTCCCGCCCTGATCTCAGGTGAGCACCTCCGGGTCTGTCCCCAG 

GAGTACACCTGCTGTTCCAGTGAGACAGAGCAGAGGCTGATCAGGGAGACTGAGGCCACCTTCC 

GAGGCCTGGTGGAGGACAGCGGCTCCTTTCTGGTTCACACACTGGCTGCCAGGC3^ 

TGATGAGTTTTTTCTGGAGATGCTCTCAGTAGCCCAGCACTCTCTGACCCAGCTCTTCTCCCAC 

TCCTACGGCCGCCTGTATGCCCAGCACGCCCTCATATTCAAT^ 

A CTT CTATGGGGAATCTGGTGAGGGGTTGGATGACACCCTGGCGGATTT CTGGGCACAGCTCCT 
GGAGAGAGTGTTCCCGGTGCTGCACCCAC^GTACAGCTTCCCCCCTGACTACCTGCTCTGCCTC 
TCACGCTTGGCCTCATCTACCGATGGCTCTCTGCAGCCCT 

GCCTGCAGATAACCCGGACCCTGGTGGCTGCCCGAGCCTTTGTGCAGGGCCTGGAGACTGGAAG 

AAATGTGGTCAGCGAAGCGCTTAAGGTTCCGGTGTCTGAAGGCTGCAGCCAGGCTCTGATGCGT 

CTCATCGGCTGTCCCCTGTGCCGGGGGGTCCCCTCACTTATGCCCTGCCAGGGCTTCTGCCTCA 

ACGTGGTTCGTGGCTGTCTCAG cag CAGGGGACTGGAG CCTGACTGGGGCAACTATCTGGATGG 

TCTCCTGATCCTGGCTGATAAGCTCCAGGGCCCCTTTTCCTTTGAGCTG^ 

GGGGTGAAGATCTCGGAGGGTTTGATGTACCTGCAGGAAAACAGTGCGAAGGTGTCCGCCCAGG 

TATTTCAGGAGTGCGGCCCCCCCGACCCGGTGCCTGCCCGCAACCGTCGAGCCCCGCCGCCCCG 



ACCAACCTGCACCGGCTGGTGTGGGAGCTCCGCGAGCGTCTGGCCCGGATGCGGGGCTTCTGGG 
CCCGGCrTCTCCCTGACGGTGTGCGGAGACTCTCGCM 

GCCCTGCTGGACCGGAGCCGGGCGGGGCCGGTACTTGCCGCCAGTGGTCGGGGGCTCCCCGGCC 
GAGCAGGTCAAC^CCCCGAGCTCAAGGTGGACGCCTCGGGCCCCGATGTCCCGACACGGCGGC 
GTCGGCTACAGCTCCGGGCGGCCACGGCCAGAATGAAAACGGCCGCACTGGGACACGACCTGGA 
CGGGCAGGACX3CAGATGAGGATGCCAGCGGCTCTGGAGGGGGACA 

ATGGCTGGGGCTGTGGCTCCCCCAGCCCGGCCTGCTCGGCCTCCATACCCTCCTAGAAGGGATG 
GTTCTGGGGGCAAAGGAGGAGGTGGCAGTGCCCGCTACAACCAGGGGCGGAGCAGG^GTGGG^ 
GGCATCTATTGGTTTTCACACCCAAACCATCCTCATTCTCrCCCTCTCAGCCCTGGCCCTGCTT 
GGACCTCGATAACGGGGGAGGGGTGCCCTAGCATCAGAAGGGTTCATGGCCCTTTCC 



ORF Start: ATG at 1 



1<3RF Stop: TAA at 1738 
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SEQIDNO:62 ' |579aa | 


MWat62828.71dD 


NOV15b, 
CG50970-01 
Protein Sequence 


MSALRPLLIJJLLPLCPGPGPGPGSEAKVTRSC^ 
EYTCCSSETEQRLIRETEATFRGLVEDSGSFLVOT 

S YGRL YAQHAL I FNGLFSRLRDFYGESGEGLDDTLADFWAQLIjERVFPLIjHPQ YS FP PD YIiLCI* 

SRIiASSTDGSLQPFGDSPRRLRLQITRTLVAARAFTO^ 

LIGCPLCRGVPSLMPCQGFCUjNVVRGCLSSRGLEPDWG 

GVKI S EGLMYLQENSAKVS AQVFQE CGPPDPVPARNRRAPPPREEAGRLWSMVTEEERPTTAAG 
TmHRBVWELRERIiAI^GF 

EQYNNPELKVDASGPDVPTRRRRLQIjRAATARMKTAAIjGHDM GQDADEDAS gsgggqq yaddw 
MAGAVAPPARPPRPPYPPRRDGSGGKGGGGSARYNQGRSRSGGASIGFHTQTILILSLSALALL 
GPR 





SEQIDNO:63 |l648bp | 


NOVlSd, 
274054257 DNA 
Sequence 


OkCCGGATCCAGCGAGGCAAAGGTCACCCGGAGTTGTGC^G^ 

CGGGGATATAGCTTAAACCTAATCCCTCCCGCCCTGATCTCAGGTGAGCACCTCCGGGTCTGTC 
CCCAGGAGTACACCTGCTGTTCCAGTGAGAC^GAGCAGAGGCTGATCAGGGAGACTGAGGCCAC 
CTTCCGAGGCCTGGTGGAGGACAGCGGCTCCTTTCTGGOT 
AAATTTGATGAGT^TTTTCTGGAGATGCTCTCAG 

CCCACTCCTACGGCXX5CCTGTATGCCCAGCACGCCCTCATATTCAATGGCCTGTTCT 

G CGAGACTT CTATGGGGAATCTGGTGAGGGGTTGGATGACACC CTGG CG GATTTCTGGGCACAG 

CTCCTGGAGAGAGTGTTCCCGCTGCTGCACCCAC^GTACAGCT 

GCCTCTCACGCTTGGCerCATCTACCGATGGCTCTCTGCAGCCCrTTGGGGACTm 

CCTCCGCCTGCAGATAACCCGGACCCTGGTGGCTGCCCGAGCCTTTG 

GGAAGaU^TGTGGTCAGCGAAGOTCTTAAGGTGCCGGTGTCTGAAGGCTGCAGCC^GGCTCT^ 
TGCGTCTCATCGGCTGTCCCCTGTGCCGGGGGGTCCCCTCACTTATGCCCTGCCAGGGCTTCTG 
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CCTCAACGTGGTTCGTGGCTGTCTCAG<^GC^ 

va«. j. vj^tx ^ xtuibHiLL aAAGCTCC^GGGCCCCTTTTCCTTTGAGC^ 

CCATTGGGGTGAAGATCTCGGAGGGTTTGATGTACCTGCAGGAAAACAGTGCGAAGGTGTCCGC 
CCAGGTGTTTC^GGAGTGCG^CCC^^ 

CCCCGGGAAGAGGCGGGCCGGCTGTGGTCGATGGTGACCGAGGAGGAGCGGCCCACGACGGCCG 
CAGGCACCAACCTGCACCGGCTGGTGTGGGAGCTCCGCGAGCGTCTGGCCCGGATGCGGGGCTT 


CTGGGCCCGGCTGTCCCTGACGGTGTGCGGAGACTCTCGCATGGCAGCGGACGCCTCGCTGGAG 

GCGGCGCCCTGCTGGACCGGAGCCGGGCGGGGCCGGTACTTGCCGCCAGTGGTCGGGGGCrCCC 

CGGCCGAGCAGGTCAACAACCCCGAGCTCAAGGTGGACGCCTCGGGCCCCGATGTCCCGACACG 

GCGGCGTCGGCTACAGCTCCGGGCX^CCACGGCCAGAATGAAAACGGCCGCACTGGGAC^ 

CTGGACGGGCAGGACGCGGATGAGGATGCCAGCGGCTCTGGAGGGGGAC^GCAGTATGCAGATG 

ACTGGATGGCTGGGGCTGTGGCTCCCCCAGCCCGGCCTCCTCGGCCTCCATACCCTCCTAGAAG 

GGATGGTTCTGGGGGCAAAGGAGGAGGTGGCAGTGCCCGCTACAA.CC^GGG^ 

GGGGGGGCATCTATTGGTTTTCACACCCAAACCATCCTCCTCGAGGGC 




ORFStart:at2 |oRF Stop: end of sequence 





SEQIDNO:64 J549aa |MW at 59802.9kD 


NOV15d, 
274054257 Protein 
Sequence 


TGSS EAKVTRS CAETRQVLGARG YSLNL I PPALI SGEHLRVCPQE YTCCSSETEQPJklRETEAT* 
FRGLVEDSGSFLVHTLAAIUIRKFDEFFLEMLSV^ 
^FYGESGEGIiDDTLADFWAQLLERVFPIiLHPQYSFPPDYIj^ 
LRLQITRTLVAARAFVQGl^TGRNWSEALKVPVSEGCSQAIaM^ 

LNWRGCLS SRGLEPDWGNYIfDGLLIIiADKLQGPFS FELTAES IGVKI SEGLMYLQENSAKVSA 
QVFQECGPPDPVPAMIRRAPPPREEAGRLWSMVTEEERPTTAAGT^ 

WARL SLTVCGDS RMAADAS L EAAP C WTGAGRGR YLP PWGGS PAEQ VNNPEL KVDAS GPD VP TR 
RRRLQLRAATARMKTAALGHDLDGQDADEDASGSGGGQQYADDWMAGAVAPPARPPRPPYPPRP 
DGSGGKGGGGSARYNQGRSRSGGAS IGFHTQTILIiEG 
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SEQIDNO:65 |l613bp | 


NOV15e, 
CG50970-03 DNA 
Sequence 


ATGTCCGCGCTCCX^CCTCTCCTGCTTCTGCTGCTGCCTCTGTC 
CCGGGAGCX^GGCAAAGGTCACCrc^ 

ATATAGCTTAAACCTAATCCCTCCCGCCCTGATCTCAGGTGAGCACCTCCGGGTCTGTCCC 

GAGTACACCTGCTGTTCC^GTGAGACAGAGC^GAGGCTGATCAGGGAGACTGAGGCC^ 

GAGGCCTGGTGGAGGACAGCGGCTCCTTTCT^ 

TGATGAGTTTTTTCTGGAGATGCTCTCAGTAGCCC^GCACTCTCTGACCCAGCTCTTCTCCCAC 

TCCTACGGCCGCCTGTATGCCCAGCACGCCCTCATATTCAATGGCCTGTTCTCT 

ACTTCTATGGGGAATCTGGTGAGGGGTTGGATGACAC^ 

GGAGAGAGTCTTCCTOCTGCTGCACCCACAGTACAGCITCCCCCCTGACTACCTGCT 
TCACGCTTGpCCTCATCTACCGATGGCTCTCTGC^ 

GCCTGCAGATAACCCGGACCCTGGTGGCTGCCCGAGCCTTTGTC 

AAATGTGGTCAGCXSAAGOTCTTAAGGTGCXIGGTGTCTGAAGGCTGCAGCC^ 

CTCATCGGCTGTCCCCTGTGCCGGGGGGTCCCCTCACTTATGCCCTGCCAGGGCTTCTGCCTCA 

TCTCCTGATCCTGGCTGATAAGCTCCAGGGCCCCTTTTCCTTTGAGCTGAC^ 
GGGGTGAAGATCTCGGAGGGTTTGATGTACCIX3CAGGAAAACACTGCGAAGGTC 




ggaagaggcgggccggctgtggtcgatgct^ccSg^gS 

ACCAACCTGC^CCGGCTGGTACTTGCrc^ 

AACCCCGAGCTCAAGGTGGACGCCTCGGGCCCCGATGTCCCGACACGGCGGCGTCGG 

GGATGAGGATGCCAGCGGOTCTGGAGGGGGACAGC^GTATGCAGATGACri^ 

^GK^GGAGGTGGCAGTGCCCGCTACAAC^^ 


I ^^^CAAAC<^TCCTCATTCTCTCCCT 

|ORF Start: ATG at 1 | |oRF Stop: TGA at 1348 





SEQ ID NO: 66 |449aa |MW at 48717.0kD 1 


NOV15e, 


MSALRPIiLIJiLLPLCPGPGPGPGSEAKVTRSCAETRQV^ 
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CG50970-03 
Protein Sequence 



EYTCCSSETEQRIjIRETEATFRGLVEDSGSFLVHTIiA/UtHRKPDEFFLEMLSVAQHSIjTQLFSH 
SYGRLYAQHALIFNGLFSRIjRDFYGESGEGLDDTIiADFWAQIjLERW 
SRIiASSTDGSLQPFGDSPRRLRLQITRTLVAARAFVQGIiETGRN^ 
IilGCPLCRGVPSIiMPCQGFCIiNrVVRGCLSSRGLEPDWGiraiDGLLIIi^ 

GVKI S EGLMYLQENS AKVSAQVFQECGP PD PVPARNRRAP P PREEAGRLWSMVTEEERPTTAAG 

TNLHRLVLAASGRGLPGRAGQQPRAQGGRLGPRCPDTAASATAPGCT 

G 





SEQIDNO:67 |l297bp | 


NOV15f, 
237922026 DNA 
Sequence 


CACCGGATCCACCAGCGAGGCAAAGGTCACCCGGAGTTGTGCA^ 

GCCCGGGGATATAGCTTAAACCTAATCCCT(X:CGCCCTG^TCTCAGGTGAGCACCTCCGGGTCT 

GTCCCCAGGAGTACACCTGCTGTTCCAGTGAGAC 

CACCTTCCGAGGCCTGGTGGAGGACAGCGGCTCCTTTCT 

AGAAAATTTGATGAGTTTTTTCTGGAGATGCTCTCAGTAGCC 

TCTCCCACTCCTACGGCCGCCTGTATGCCCAGCACGC^ 

GCTGCGAGACTTCTATGGGGAATCTGGTGAGGGGTO 

CAGCTCCTGGAGAGAGTGTTCCCGCTGCTGCACCCACAGTACAGCTTCCCCCCTGACTAC 
TCTGKJCTCTCACGCTTGGCCTCUVTCTACC^ 

CCGCCTCCGCCTGCAGATAACCCGGACCCTGGTGGCTGCCCGAGCCrrTTGTGCAGGGCCTGGAG 
ACTGGAAGAAATGTGGTCAGCX3AAGCGCTTAAGGTGCCGGTCT 

TGATGCGTCTCATCGGCTGTCCCCTGTGCCGGGGGGTCCCCTCACTTATGCCCTGCCAGGGCTT 
CTGCCTCAACGTGGTTCGTGGCTGTCTCAGC^GCAG 

CrGGATGGTCTCCTGATCCTGGCTGATAAGCTCCAGGGCCCCTTTTCCTTTGAGCTGACGGCCG 

AGTCCATTGGGGTGAAGATCTCGGAGGGTTTGATGTACCTGCAGGAAAACAGTGCGAAGGTGTC 

CGCCCAGGTGTTTCAGGAGTGCGGCCCCCCCGACCCGGTGCCTGCCCGCAACCGTCGAGCCCCG 

CCG(X!CCGGG2\AGAGGCGGGCCGGCTGTGGTCGATGGTGACCGAGGAGGAGCGGC 

CCGC&GGCACCAACCTGQ^CCGGCTGGTACTTGCCGCCA 




GCTACAGCTCCGGGCGGCCACGGCCAGAATGAAAACGGCCGC^CTGGGACACGACCTGGACG^ 
CAGGACGCGGACTCGAG 




ORF Start: at 2 jORF Stop: end of sequence 





SEQ ID NO: 68 |432 aa |MW at 47040.8kD 


NOV15f, 

237922026 Protein 
Sequence 


TGSTSEAKVTRS CAETRQVLGARGYSLNI»I PPALI SGEHLRVCPQEYTCCS SETEQRLIRETEA 

TFRGIiVEDSGSFLVOT^AARHRKFDEFFLEMLSVAQHSLTQIiF 

IiRDFYGESGEGLDDTLADFWAQLLERVFPLIiHPQYSFPPDYliLCliSR^ 

RLRLQI TRTIiVAARAFVQGIjETGRNWS ealkvpvs EGCSQ ALMRIj IGCPLCRGVPSLMP CQGF 

CIJIVVRGCLSSRGLEPDWGNYLDGLLILADKLQGPFSFELTM 

AQVFQE CGPPDP VPARNRRAPP PREEAGRIjWSM^EEERPTTAAGTNLHIUjVIjAASGRGLPGRA 
GQQPRAQGGRLGPRCPDTAASATAPGGHGQNENGRTGTRPGRAGRGLE 
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SEQIDNO:69 |ll26bp | 


NOV15g, 
237922511 DNA 


GkCCGGATCCACCAGCGAGGCAAAGG 

GCCCGGGGATATAGCTTAAACCTAATCCCTCCCGCCCTGATCTCAGGTGAGCACCTCCGGGTCT 
GTCGCCAGGAGTACACCTGCTGTTCCAGTGAGACAGAGCAGAGGCTGATCAGGGAGACTGAGGC 
CACCTTCCGAGGCCTGGTGGAGGALIAwCwat- 1 LLl i iui wi JLUi\-ftv-n\-iwav,iu^vjtuo'-"v 
AGAAAATTTGATGAGTTTTTTCTGGAGATGCTCTCAGTAGCCCAGCZACTCTCTGACCCAGCTCT 




GCTGCGAGACTTCTATGGGGAATCTGGTGAGGGGTTGGATGACACCCTGGCGGATTT 

CAGCTCCTGGAGAGAGTGTTCCCGCTGCTGCACCCACAGTACAGCTTCCCCCCTGACTACCTGC 

TCTGCCTCTCACGCTTGGCCTCATCTACCGATGGCTCTCTGCAGCCCTTTGGGGACTCACCCCG 

CCGCCTCCGCCTGCAGATAACCCGGACCCTGGTGGCTGCCCGAGCCTTTGTGCAGGGCCTGGAG 

ACTGGAAGAAATGTGGT(^G03AAGCGCTTAAGGTGCCGGTGTCTGAAGGCTGCAG 

TGA.TGCGTCTCATCGGCTGTCCCCTGTGCCGGGGGGTCCCCTCACTTATGCCCTGCCAGGGCTT 

CTGCCTCAACGTGGTTCGTGGCTGTCTCAGCAGC^GGGGACTGGAGCCTGACTGGGGC^ACTAT 

CTGGATGGTCTCCTGATCCTGGCTGATAAGCT^ 
AGTCCATTGGGGTGAAGATCTCGGAGGGTTTGATGT^ 

CGCCCAGGTGTTTCAGGAGTGCGGCCCCCCCGACCCGGTGCCTGCCCGCAACCGTCGAGCCCCG 
CCGCCCCGGGAAGAGGCGGGCCGGCTGTGGTCGATGGTGACCGAGGAGGAGCGGCCCACGACGG 
CCGCAGGCACCAACCTGCACCGGCTGGTACTTCTCGAG 




ORF Start: at 2 |ORF Stop: end of sequence 




|SEO ID NO: 70 1375 aa |MW at 41526.8kD 


NOV15g, 
237922511 Protein 
Sequence 


TGSTSEAKVTRSCAETRQVLGARGYSLNIilPPALISGEHLRVCPQEYTCCSSETEQRIilRETEA 
TFRGLVEDSGSFIiVHTLAAHHROTDEFFLE^^ 

IjKDF YGESGEGIjDDTIiADFWAQIiLERVFPIiIjHPQYS FPPDYLLCIiSRIiASSTDGSLQPFGDS PR 
RIjRLQITRTI*VAARAFVQGLErrGRNWSEALKVPVS EGCSQALMRLI GCPLCRGVPSLMPCQGF 
CLNVVRGCLSSRGIjEPDWGNYLDGLLIIA 

AQVFQE CGPPDPVPARNRRAP P PREEAGRIJWS^T^^^EERPTTAAGTNIiHRLVLIIJE 
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SEQIDNO:71 |l776bp | _ 


NOV15h, 
315490136 DNA 
Sequence 


C^CCGGATCCACCATGTCCGCGOTGa^CCTCTCCTGCTTCTGCTGCTGCCTCT 
CCTGGTCCOSGACCCGGGAGCGAGGCAAAGGTC^ 

TGGGGGCCCGGGGATATAGCTTAAACCTAATCCCTCCCGCX^CTGATCTCAGGTGAGCACCTCCG 

GGTCTGTCCCCAGGAGTACACCTGCTGTTCCAGTGAGACAGAGCAGAGGCTGATCAGGGAGACT 

GAGGCCACCTTCCGAGGCCTGGTGGAGGACAGCGGCTCCTTTCTGGTT<^C^CACTGGCTGC^ 

GGCACAGAAAATTTGATGAGTTTTTTCTGGAGATGCTCTCAGTAGCCCAGCACT 

GCTCTTCTCCCACTCCTACGGCCGCCTGTATGCC 

TCTCGGCTGCGAGACTTCTATGGGGAATCTGGTGAGGGCT 

GGGC^CAGCTCCTGGAGAGAGTGTTCCCGCTGCTGCACCCACAGTACA 

CCTGCTCTGCCTCTCACGCTTGGCCTCATCTACCGATGGCTCTCTGCA^ 

TGGAGACTGGAAGAAATGTGGTCAGCGAAGCGCTTAAGGTGCCGGTGTCTGAAGGCTGCAGCCA 




GGCTTCTGCCTCAACGTGGTTCGTGGCTGTCTC^GC^GCAGGGGACTGGAGCCTGACTGGGGCA 
ACTATCTGGATGGTCTCCTGATCCTGGCTGATAAGCTCCAGGGCCCCTTTTCCTTTGAGCrCSAC 
GGCCGAGTCCATTGGGGTGAAGATCTCGGAGGGTTTGATGTACCTGCAGGAAAACAGTGCGAAG 
GTGTCCGCCCAGGTGTTTCAGGAGTGCGGCCCCCCCGACCCGGTGCCTGCCCGCAACCGTCGAG 
CCCCGCCGCCCCGGGAAGAGGCGGGCCGGCTGTGGTCGATGGTGACCGAGGAGGAGCGGCCCAC 
GACGGCCGCAGGCACCAACCTGCACCGGCTGGTGTGGGAGCTCCGCGAGCGTCTGGCCCGGATG 
CGGGGCTTCTGGGCCCGGCTGTCCCTGACGGTGTGCGGAGACTCTCGCATGGCAGCGGACGCCT 
CGCTGGAGGCGGCGCCCTGCTGGACCGGAGCCGGGCGGGGCCGGTACTTGCCGCCAGTGGTCGG 
GGGCTCCCCGGCCG&GC^GGTCAAC^^ 

CCK^CACGGCGGCGTCGACTACAGCTCCX^GCGGCCACGGCCAGAATGAAAACGGCC 

GACACGACCTGGACGGGCAGGACGCGGATGAGGATGCCAGCGGCTCTGGAGGGGGACAGCAGTA 

TGCAGATGACTGGATGGCTGGGGCTGTGGCTCCCCCAGCCCGGCCTCCTCGGCCTCCATACCCT 

CCTAGAAGGGATGGTTCTOGGGGCAAAGGAGGAGGTGGCAGTGCCCGCTA^ 

GCAGGAGTGGGGGGGCATCTATTGGTTTTCACACCCAA 

CCTGGCCCTGCTTGGACCTCGACTCGAGGGCAAGGGCGAATTCCAGCA 




ORF Start: at 2 |ORF Stop: end of sequence 
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SEQ ID NO: 72 |592 aa |MW at 64064.0kD 1 


NOV15h, 
315490136 Protein 
Sequence 


TGSTMS ALRPLLLLI^P LCPGPGPGPGS EAKVTRSCAETRQVLGARG YS LNL I P PAL I SGEHLR 
VCPQEYTCCSSETEQRLIRETEATFRG^ 

LFSHSYGRLYAQHALIPKGLFSRLRDFYGESGEGLDDTIiADFWAQLLERVFPLLHPQYSFPPD 
IiLC^SRLASSTDGSLQPFGDSPRRLRLQITRTL^ 
ALMRLIGCPLCRGVPSIiMPCQGFCXiNVVRGCIiSSRGLEPDW 
AESIGVKISEGLMYLQENSAKVSAQWQECGPPDPVPAR*^^ 

TAAGTNLHRL WELRERIiARMRGFWARL S L WCGDS RMAAD ASL EAAP CWTGAGRGRYLP PVVG 
G S PAEQVNNPEIiKVDAS GPD VPTRRRRLQLRAATARMKTAALGHDLDGQDADEDASGS GGGQQ Y 
ADDWMAGAVAPPARPPRP P YP PRRDGS GGKGGGGS ARYNQGRS RS GGAS I GFHTQTI L IL SLSA 
LALLGPRLEGKGEFQX 






MiQIDNO:73 11976 bp J 


NOV1 

INV-J V lJl, 

CG50970-02DNA 
Sequence 

i 


GGCTCTGCTTTC{TTnf!TTAf^7VPrY^APT^ m . m ^Z A — — — _ 


GCGACCTCTCCTGuxxCTGCTGCTGCCTCTGTGTCCCGGTCCxX^TCCCGG^CCGGGAGCGAG 

GCAAAGGTCACCCGGAGTTGTG(^GAGACCCGGCAGGTGCTGGGGGCCCGGGGATATAGCTTAA 

ACCTAATCCCrCCCGCCCTGATCTC^GGTGAGCACCn'CCGGGTCTGTCCCCAGGAGTACACCTG 

CTGTTCCAGTGAGACAGAGCAGAGGCTGAT^GGGAGACTG^GGCC^CCTTCCGAGGCCTGGTG 

GAGGACAGCGGCTCCTTTC1\^TT(^CACACT 

TTCTGGAGATGCTCTCAGTAGCCC^GCACTCT^^ 

CCTGTATGCCCAGCAOTCCCTCATATTC^ 

GAATCTGGTGAGGGGTTGGATGACACCCTGGCGGATTTCTGGGCACAGCTCCTGGAGAGAGTGT 

TCCCGCTGCTGCACCCAC^GTACAGCTTCCCCCCTGACTACCTGCTCTGCCTCTCACGCTTGGC 

CTCATCTACCGATGGCTCTCTGCAGCCCTOTGGGGACTCACCCCGCCGCCTCC^ 

ACCCGGACCOTGGTGGCTCCCCGAGCCTTTGTGC^GGGCCTGGAGACTGGAAGAAATGTGGTCA 

GCGAAGCGCTTAAGGTTCCGGTGTCTGAAGGCTGCAGCCAGGCTCTGATGCGTCTCATCGGCTG 

TCCCCTGTCCCGGGGGGTCCCCTCACTTAT^ 

GGCTGTCTCAGCAGCAGGGGACTGGAGCCTGACTGGGGCAACTATCTGGATGGTCTCCTGATCC 
TGGCTGATAAGCTCCAGGGCCCCTTTTCCTT^GAGCTGACGGCCGAGTCCATTGGGGTGAAGAT 
CTCGGAGGGTTTGATGTACCTGCAGGAAAACAGTGCGAAGGTGTCCGCC(^GGTATTTCAGGAG 
TGCGGCCCCCCCGACCCGGTGCCra^ 

GCCGGCTGTGGTCGATGGTGACCGAGGAGGAGCGGCCAAGCGCAGATGAGGATGCCAGCGGCTC 

TGGAGGGGGACAGCAGTATGCAGATGACxXSGATGGCrrGGGGCTGTGGCTCCCCCA 

CCTCGGCCTCCATACCCTCCTAGAAGGGATOT 

G CTACAACC^GGG CCGGAGCAGGAGTGGGGGGG CATCTATO CATCCT 
CACTCTCTCCCTCTCAG 

TCAGAAGGGTTCATGGCCCTxTCCCCTCCTCCCCCCTCAGCTGGG 


GGG CTGCAGAGAGGGTAGAGAAGGGACTOTGCAGGTGAATGGCTGGGGCCC CAAATCCAGGAGA 


TTTTCATCAGAGGTGGGTGGGTGTTCACAATAT TOATO l^T TCATTTGGTAATGGGAGGGGG GC 


CTGGGGGTAx^i'TATTTAGGAGGGAGTGTGGOTTCCTTAGAAG 


GCTGGGGCTGGTGATCAGCCCCAACAGAGAAAATGAGGAGTTOAGAGOT 


TGAGTTTTTTCAGTATC^TTTCTTAAACCAAAOT 


TCTCGTGACCTCTGCCACCGACATCCOTCAC^^ 


attctgcaaataaatggtaatotaotagaaaa 




ORF Start: ATG at 54 | lORF Stoo: TAA at 1449 






SEQ ID NO: 74 |465 aa |MW at 50470.8kD 


NOV15i, 
CG50970-02 
Protein Sequence 


MSALRPLLLLLLPLCPGPGPGPGSEAKVTOSCAE PPALI SGEHLRVCPQ 
E YTCCS SETEQRLIRETEATFRGljVEDSGS FLVHT^ 
SYGRLYAQHALIFN(aFSRIiRDFYGESGEGLDDTIxADTOAQIiLERVFPL 
SRIASSTOGSLQPFGDSPRIUxRLQITRTLVAARAOT^ 
LIGCPLCKGVPSLMPCQGFCXNVVRGC^SSRGLEPDWG]^ 

GVKI SEGLMYLQENSAKV SAQVFQECGPPDPVPARNRRAPPPREEAGRLWSMVTEEERPSADED 
ASGSGGGQQYADDWMAGAVAPPARPPRPPYPPRRDGSGGKGGGGSARYNQGRSRSGGASIGFIIT 
QTIL I L SliSALALLGPR 
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SEQ ID JSIU: /-> 1 °P l| 

CGCCTGGTCCAGCTATCGTGCTCGGTATTCAGTTTTCC^ 


NOV15j, 

CG50970-04DNA 
Sequence 


rznk a r^TrCCGCGGCCGAGTACCGGATTCCCGAGTTTGGGAGGCTCTGCTTTCCTCCTTAGGA 
CCCACTTTTGCCGTCCTGGGGTGGCTGCAGTTATGTCCGCGCTGCGACCTCTCCTGCTTCTGCTG 


CTGCCTCTGTGTCCCGGTCCTGGTCCCGGACCCGGGAGCGAGGC^^GGTCACCCGGAGTTGTG 

CAGAGAC C CGGCAGGTGCTGGGGGC CCGGGGATATAG CTTAAACCTAAT CCCTCCCGCCCTGAT 
CTCAGGTGAGCACCTCCGGGTCTGTCCCCAGGAGTACACCTGCTGTTCCAGTGAGACAGAGCAG 
AGGCTGATCAGGGAGACTGAGGCCACCTTCCGAGGCCTGGTGGAGGACAGCGGCTCCTTTCTGG 
TTCACACACTGGCTGCCAGGCACAGAAAATTTGATGAGTTTTTTCT 

CCGGCCTCCTCGGCCTCCATACCCTCCTAGAAGGGATGGTTCTGGGGGCAAAGGAGGAGGTGGC 
AGTGCCCGCTAC^CCAGGGCCGGAGCAGGAGTGGGGGGGCATCTATTGGTTTTCACACCCA^ 




ORF Start: ATG at 160 | fORF Stop: TAA at 688 




||SEQ ID NO: 76 1 176 aa iMW at 18879.4kD 


VT/W1 <• SMSALRPLLLLI^PLCPGPGPGPGSEAKVTRSCAETRQVLGARGySI^ 
JNU V 1DJ, | EYTCCSSETE QRLIRETEATFRGLVEDSGSFLVH^^ 

CG50970-04 Iotgsggkggggsj^ynqgrsrsggasigfhtqtilii^lsalallgpr 

Protein Sequence | . : 



lSRQTDNO:77 m |l590bp | 


NOVlSk, | 
CG50970-05 DNA 
Sequence 


kGCGAGGCAAAGGTCACCCGGAGTTGTGCAGAGACCCGGC 

SCTTAAACCTAATCCCTCCCGCCCnX^TCTCAGGTGAGCACCTCCGGGTCTGTCCCCAGGAGTA 
C^C CTCCTGTT CCAGTGAGACAGAG CAGAGG CTGATCAGGGAGACTGAGGC CACCTTC CGAGGC 
CTGGTGGAGGACAGCGGCTCCTTTCTGGTTCACACACTGGCTG 
AGTTTTTTCTGGAGATGCTCTCAGTAG 

CGGCCGCCTGTATGCCX!AGCACGCCCTCATATTCAATGGCCTGTTCTCTCGG 
TATGGGGAATCTGGTGAGGGGTTGGATGACACCCTGGCGGATTTCTGGG CACAGCTC CTGGAGA 
GAGTGOTCCCGCTGCTGCACCC^CAGTACAGCTTCCCCCCTGACrAC 

CTTGGCCTCATCTACCGATGGCTCTCTGCAGCCCTTTGGGGACTCACCCCGCCGCCTCCGCCTG 
CAGATAACCCGGACCCTGGTGGCTGCCCGAGCCTTTGTGCAGGGCCTGGAGACTGGAAGAAATG 
TGGTCAGCGAAGCGCTTAAGGTGCCGGTGTCTGAAGGCT 

CGGCTGTCCCCTGTGCCGGGGGGTCCCCTCACTTATGCCCTGCCAGGGCTTCrGCCTCAATO 
GTTCGTGGCTGTCTCAGCAGCAGGGGACTGGAGCCTGACTGGGGCAACTATCTGGATGGTCTCC 
TGATCCTGGCTGATAAGCTCCAGGGCCCCTTTTCCTTTGAGCTGACGGCC^GTCCATTGGGGT 
GAAGATCTCGGAGGGTTTGATGTACCTGCAGGAAAACAGTGCGA^ 

IC^GGAGTGCGGCCCCCCCGACCCGGTGCCTGCCCGCAACCGTCGAGCCCCGCCGCCCCGGGAAG 
AGGCGGGCCGGCTGTGGTCGATGGTGACCGAGGAGGAGCGGCCCACGACGGCCGCAGGCACCAA 
IcCTGCACCGGCTGGTGTGGGAGCTCCGCGAGCGTCTGGCCCGGATGCGGGGCTTCTGGGCCCGG 
CTGTCCCTGACGGTGTGCGGAGACTCTCGCATGGCAGCG 

GCTGGACCGGAGCCGGGCGGGGCCX3GTACTTGCCGCCAGTGGTCGGGGGCTCCCCGGCCGAGCA 
GGTCAACAACCCCGAGCTCAACGTGGACGCCTCGGGCCCCGATGTCCCGACACGGCGGCGTCGG 
CTACGGCTCCGGGCGGCCACGGCCAGAATGAAAACGGCCGC^CTGGGACACGACCTGGACGGGC 
AGGACGCGGATGAGGATGCCAGCGG CTCTGGAGGGGGACAG CAGTATG CAGATGACTGGATGGC 
TGGGGCTGTGGCTCCCCCAGCCCGGCCTCCTCGGCCTCCATACCCTCCTAGAAGGGATGGTTCT 
GGGGGCAAAGGAGGAGGTGGCAGTGCCCGCTACAACCAGGGCCGGAGCAGGAGT 




ORF Start: at 1 |ORF Stop: end of sequence 
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SEQ ID NO: 78 \S30 aa |MW at 57988.9kD 


NOV15k, 
CG50970-05 
Protein Sequence 


SEAKVTRSCAETRQVLGARGYSI^^ 

LVEDS GSFLVHTLAARHRKFDEFFIiEMIj SVAQHSLTQLFSHS YGRL YAQHALI FNGLFSRLRDF 
YGESGEGM)DTI^FWAQLLERVFPLLHPQYSFPPDYLLCLSRIASSTDGSM 
OITRTLVAARAFVQGIiETGRNWS EALKVPVSEGCSQALMRIjIGCPI#CRGVP SLMPCQGFCLNV 
VRGCIjS SRGLEPDWGNYLDGLIiIIiADKIiQGPFS FELTAES IGVKISEGLMYIjQENSAKVS AQVF 
QECGPPDP VPARNRRAP P PREEAGRLWS MVTE EERPTTAAGTNIiHRIjVWElIiRERIiARMRGFVIAR 
LSLTVCGDSRMAADASIiEAAPCWTGAGRGRYLPPWGGSPAEQVl^P 
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SEQIDNO:79 jl762bp | 


NOV151, 

CG50970-07DNA 
Sequence 


C^CCGGATCCft.CCATGTCCGCGCTGCGACCTCTCCTGCTTCTGCTGC:TGCCrCTGTGTCCCGGT" 

CCTGGTCCCGGACCCGGGAGCGAGGCAAAGGTCACCCGGAGTTGTGCAGAGACCCGGCAGGTGC 

^™^^ TATAGm ^ CCT ^ TCCCTCCC ^ C ^ TCT ^^GAGCACCTCCG 

GGTCTGTCCCC^GGAGTACACCTGCTGTTCCAGTGAGACAGAGCAC^GGCTGATCAGGGAGACT 

GAGGCCACCTTCCGAGGCCTGGTGGAGGACAGCGGCTCCTTTCTGGTTCACACACTGGCTGCCA 

GGCACAGAAAA1TTGATGAGTTTTTTCTGGAGATGCTCTCAGTAGCCCAGCACTCTCTGACCCA 

GCTCTTCTCCCACTCCTACGGCCGCCTGTATGCCCAGCACGCCCTCATATTCAATGGCCTGTTC 

TCTCGGCTGCGAGACTTCTATGGGGAATCTGGTGAGGGGTTGGATGACACCCTGGCGGATTTCT 

G^CACAGCTCCTGGAGAC^GTGTTCCCGCTTCTGCACCCaCAGTACAGCTTCCCCCCTGACTA 

CCTGCTCTGCCTCTCACGCTTGGCCTCATCTACCGATGGCTCTCTGCAGCCCMTGGGGACTCA 

?G^^^^™^ T ^ CC ^ CCCT ^ T ^ CTGCC ^ eCC ^ T ^^ 

TGGAGACTGGAAGAAATGTGGTCAGCGAAGCGCTTAAGGTGCCGGTGTCTGAAGGCTGCAGCCA 

GGCTCTGATGCGTCTCATCGGCTGTCCCCTGTGCCGGGGGGTCCCCTCACTTATGCCCTGCCAG 

^^^GTTTCAGGAGTGC^^ 

^^ G ^ C ^ GGCCCGGCTGTCC CTGACGGTGTGCGGAGACTCTCGCATGGCAGCGGACGCCT 
S? G ^^ GGCG ^ CCCTCCTGGACC ^GCOTGGCGGGGCCGGTACT^ 

GGGCTCCCCGGCCGAGCAGGTCAACAACCCCGAGCTCAAGGTGGACGCCTCGGGCCCCGA^ 

^^^^^^^^^^^^^ 

^^^^^^^^^^ 
CCTGGCCCTGCTTGGACCTCGATAGGTCGACGGC ^^^TTCTCTCCCTCTCAGC 




ORF Start ATG at 14 J_ |oRF Stop: TAG at 1751 



5 





SEQ ID NO: 80 p79 aa |MW at 62828.7kD 


NOV151, 
CG50970-07 
Protein Sequence 





Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 15B. 
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Table 15B. Comparison of NOVlSa against NOVlSb through NOV151 


Protein Sequence * OV * 5a Residues/ 
| Match Residues 


Identities/ 

SimOarities for the Matched Region 
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NOV15b 


1..579 
1..579 


579/579 (100%) 
579/579 (100%) 


NOV15c 


1..579 
1..579 


579/579(100%) 
579/579 (100%) 


NOV15d 


24..567 
4..547 


543/544(99%) 
544/544 (99%) 


NOV15e 


1..391 
1..391 


391/391 (100%) 
391/391 (100%) 


NOV15f 


21..391 
2..372 


369/371 (99%) 
369/371 (99%) 


NOV15g 


21..391 
2..372 


369/371 (99%) 
369/371 (99%) 


NOV15h 


1..579 
5..583 


579/579 (100%) 
579/579(100%) 


NOV15i 


1..380 
1..380 


379/380(99%) 
380/380 (99%) 


NOV15j 


1-119 
1-119 


118/119(99%) 
119/119 (99%) 


NOV15k 


24..553 
1..530 


528/530 (99%) 
529/530 (99%) 


NOV151 


1..579 
1..579 


579/579 (100%) 
579/579 (100%) 



Further analysis of the NOV15a protein yielded the following properties shown in 
Tahle 15C. 



Table 15C. Protein Sequence Properties NOVlSa 


SignalP analysis: 


Cleavage site between residues 24 and 25 


PSORT II 
analysis s 


PSG: a new signal peptide prediction method 

N-region: length 5; pos.chg 1; neg.chg 0 
H-region: length 19; peak value 10.14 
PSG score: 5.74 

GvH: von Heijne's method for signal seq. recognition 
GvH score (threshold: -2.1) : -0.46 
possible cleavage site: between 20 and 21 

»> Seems to have a cleavable signal peptide (1 to 20) 

ALOM: Klein et al 1 s method for TM region allocation j 
Init position for calculation: 21 

Tentative number of TMS(s) for the threshold 0.5: 
Number of TMS(s) for threshold 0.5: 0 
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PERIPHERAL Likelihood = 4.24 (at 254) 
ALOM score: -0.85 (number of TMSs : 0) 

i 




MTOP: Prediction of membrane topology (Hartmann et al . ) 
Center position for calculation: 10 
Charge difference: -1.0 C ( 1 . 0) - N ( 2 . 0) 
N >= C: N- terminal side will be inside 




MITDISC: discrimination of mitochondrial targeting seq 
R content: 1 Hyd Moment (75) : 8.46 
Hyd Moment (95): 7.50 G content: 4 
D/E content: 1 S/T content: 2 
Score: -4.90 




Gavel: indication of cleavage sites for mitochondrial 
preseq 

R-3 motif at 45 ARGY | S 




NUCDISC: discrimination of nuclear localization signals 
pat 4: RHRK (3) at 103 
pat4: RRRR (5) at 468 
pat 7: PRRLRLQ (5) at 210 
pat7: PARNRRA (4) at 353 
pat7: PTRRRRL (5) at 466 

bipartite: none j 
content of basic residues: 10.9% 
NLS Score: 1.23 




KDBL: ER retention motif in the C- terminus: none 




ER Membrane Retention Signals: 

XXRR-like motif in the N- terminus : SALR 




none 




SKL: peroxisomal targeting signal in the C-terminus: 
none 




PTS2 : 2nd peroxisomal targeting signal : none 




VAC: possible vacuolar targeting motif: none 




RNA-binding motif: none 




Actinin-type actin-binding motif: 
type Is none 
type 2: none 




NMYR: N-myristoylation pattern : none 




Prenylation motif: none 




memYQRL: transport motif from cell surface to Golgi : 
none 




Tyrosines in the tail: none 




Dileucine motif in the tail: none 




checking 63 PROSITE DNA binding motifs: none 
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checking 71 PROSItfE ribosomal protein motifs: none 




checking 33 PROSITE prokaryotic DNA binding motifs: 
none 




NNCN: Reinhardf s method for Cytoplasm! c/Nuclear 
discrimination 

Indication: cytoplasmic 

Reliability: 55.5 




COIL : Lupas's algorithm to detect coiled-coil regions 
total : 0 residues 




Final Results (k =9/23): 




33.3 %: extracellular, including cell wall 

33.3 %: mitochondrial 

22.2 %: endoplasmic reticulum 

11.1 %: vacuolar 




» indication for CG50970-06 is exc (k=9) 



A search of the NOVlSa protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 15D. 
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Table 15D. C 


ieneseq Results for NOVlSa 


Geneseq 
Identifier 


Protein/Organism/Length [Patent #, 
Date] 


NOVlSa 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


ABG70277 


Human Glypican-2 Precursor-like 
protein #1 - Homo sapiens, 579 aa. 
[WO200255702-A2, 18-JUL-2002] 


1..579 
1..579 


579/579 (100%) 
579/579 (100%) 


0.0 


ABG70279 


Human Glypican-2 Precursor-like 
protein #3 - Homo sapiens, 449 aa. 
[WO200255702-A2, 18-JUL-2002] 


1..391 
1..391 


391/391 (100%) 
391/391 (100%) 


0.0 


ABG70278 


Human Glypican-2 Precursor-like 
protein #2 - Homo sapiens, 465 aa. 
[WO200255702-A2, 18-JUL-2002] 


1..380 
1..380 


378/380 (99%) 
379/380 (99%) 


0.0 


AAU29071 


Human PRO polypeptide sequence 
#48 - Homo sapiens, 555 aa. 
[WO200168848-A2, 20-SEP-2001] 


2..511 
7..504 


227/512(44%) 
329/512(63%) 


e-127 


AAB44256 


Human PRO705 (UNQ369) protein 


2..511 
7..504 


227/512(44%) 
329/512 (63%) 


e-127 
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I I sapiens, 555 aa. [WO200053756-A2, 




J 14-SEP-2000] 





In a BLAST search of public sequence databases, the NOV15a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 1 5E. 



Table 15E. Public BLASTP Results for NOV15a 




Protein 

Accession 

Number 


Protein/Organism/Length 


NOVlSa 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


Q8N158 


Similar to cerebroglycan 
(Hypothetical protein FLJ38962) - 
Homo sapiens (Human), 579 aa. 


1..579 
1..579 


579/579 (100%) 
579/579 (100%) 


0.0 


P51653 


Glypican-2 precursor 
(Cerebroglycan) (HSPG M13) - 
Rattus norvegicus (Rat), 579 aa. 


1..579 
1..579 


477/581 (82%) 
513/581 (88%) 


0.0 


Q9R087 


Glypican-6 precursor - Mus musculus 
(Mouse), 555 aa. 


2..511 
7..504 


227/512(44%) 
332/512(64%) 


e-127 


Q9Y625 


Glypican-6 precursor - Homo sapiens 
(Human), 555 aa. 


2..511 
7..504 


227/512 (44%) 
329/512 (63%) 


e-127 


Q8R3X6 


Similar to glypican 6 - Mus musculus 
(Mouse), 565 aa. 


2..511 
7..514 


228/522 (43%) 
333/522 (63%) 


e-125 
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PFam analysis indicates that the NOV1 5a protein contains Ihe domains shown in 
the Table 15F. 
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Table 15R Doma 


in Analysis of NOVlSa 


Pfam Domain 


NOV15a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


Glypican 


3..S66 


271/631 (43%) 
510/631(81%) 


6.7e-291 



Example 16, 

The NOV16 clone was analyzed, and the nucleotide and encoded polypeptide 
5 sequences are shown in Table 1 6A. 



Table 16A.NOVK 


$ Sequence Analysis 




SEQ ID NO: 81 j 1242 bp 1~ 


NOV16a, 
CG54443-03 DNA 
Sequence 


ATGGTOTCCaCOaCTCCftAG^ 

GCCCGTGGAAGCCACCGATGATGCCTTTTGGGACCTVGTTCTGGGCTVGaCA^GC^CCTCGGTGC 

22^?^^?^^^^^'^'^^^^^^^^^^^^®^^^^^^^ctc^cccgcgtgct^ccta^^tct 
°^^?^^^ g ^ tcc ^^cccctggccgagtccctgctcctggccato^cct 

^^^^^ CTT ^ C ^^ GCmC ^^°^CTGTG( 3A CTCGG^SG^S 
TCCACTCCCTGGACAGCTGTGAATACATCTGGGAGGCTGGTGTGGGCTTCGCTCACTCCCCCCAn 
CCTAACTACATCCAC^TATGAACCGGATC^G 

CCTGTGGGCIACGGGATCCCCIACAACCACCTGCTCTTCTCTGACTACXXSGGAACCCCTGGTOra 

G^GGCTGCCCaCMTGCTCATTGTaCTTTGGACaCGACAGTGeCA 

^CG^CCACCACT<MCAC03CCAT^^ 

gtgaactacctgtcccgcatcc^tcgtgaggaggacttcc^gttcatcctcaaS 

GCTGCTGTCCA^CCCTCCTC^^ 

TCAGTCT *" oATGCCCGGGCCGA 




ORF Start: ATG at 1 |ORF Stop: end of seauene* 





SEQ ID NO: 82 |414aa |MW at 46487.9kD 


NOV16a, 
CG54443-03 
Protein Sequence 


MGSTDSKLNFRKAVIQLTTKTQPVEATODAFWDQFWADTATSVQ 

GQGEEXIDEHAI^IiAESLljIAIADLLFCPDPTOQSHRRSIVDSAEDVHSLDSC^IWEAG^GPAR 
FLPFVLKSSDVLDILVPILPFLNDARADQS IUj<_UeMKK 
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NOV16b, 
CG54443-07 DNA 



SEQIDNO; 83 



CG^GGGCCGGGGGCGGGGCGCGCCXSCTTGTCTCCTGCGAGAGCCGCGGGGGCCGCGGAGCTGGA 



GCCGGAGCTGAAGC03GAGCCGGGTTGGAGTCTTGGGCGGGGGCCGGGCCGGAGCGGGCT 



AGACATGGGGTCGACCGACTCCAAGCTGAACTTCCGGAA 



11912 bp 



ACGCAGCCCGTGGAAGCCACCGATGATGCCTATGACCCTGTGGGCTA03GGATCCCC1ACAACC 

ACCTGCTCTTCTCTGACACCGGGGAACCCCTGGTGGA 

TTTGGACCACGACAGTGCCAGCAGTGCCAGCCCC^^ 

ATGGATGATGCCGATCCTCCAGGCCCTGAGAACCTG 

GTGAGGAGGACTTCCAGTTCATCCTCAAGGG?rATAGCCCOT 



AAGCTCTGCGACTTCAACAAGAAATTCCTCTTCTTCGTGCTGAAGAGCAGCGACGTCCTAGACA 

TCCTTGTCCCCATCCTCTTCTTCCTC^ 

GCACATTGGTGTCTTCMCTTGCTSCTTCT^ 

AAACCCTACTCAATCCGCGTGCCCATGGACATCCC^ 

TCATTGTGGTGTTCCACAAGATCATCACCAGCG<^ 

AAGTTGCTGCACCTGCTGGAGGCCTTCTCCACCACCTGGTTCCTCTTCT 

ACCACCTGGTCTTCTTCCTCCTGGAGGTCrrCAACAACA 

CTCCAACCTGGTCTACGCCATCATCCX5CAAGCGCAGCATCTTC 

ACGGACCCGCCCACCATTCACAAGGCCCTGC^GCGGCGCCGGCGGACACCTGAGCCCTTGTCTC 

GCACCGGCTCCCAGGAGGGCACCTCCATGGAGGGCTCCCGCCCCGCTGCCCCTGCAGAGCCAGG 

CACCCTCAAGACC^GTCTGGTGGCTACTCCAGGCATTGACAAGCTGA 

TCAGAGGATGGCACCTTGCGGTCCCTGGAACCTGAGrc 

CGGCTAAGGGGGAGCCCAGCCAGGCATGGAGGGAGCAGCGGCX^^ 



CGGATGAGTCTGAGATC CTG CGGTT CCTG CAGCATGGCACCCTGGT GGGGCTGCTGCCCGTG CC 
CCACCCCATCCTCATCCGCAAGTACCAGGCCAACTCGGGCACTGC 

ATGTGGGGCGTCATCTATCTGAGGAATGTGGACCCCCCTGTCTGGTACGACACCGACGTGAAGC 
TGTTTGAGATACAGCGGGTGTQ&GGATGAAGCCG^ 



CCTTGGTCCCTGAGGCTTCCCCCATCCACC&TT^^ 



ORF Start: ATG at 133 



\ORF Stop: TGA at 1813 
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SEQ ID NO: 84 |560 aa |MW at 63082.9kD 


NOVlSb, 
CG54443-07 
Protein Sequence 


MGSTDSKLNFRKAVIQLTTKTQPVEATDDAYDPVGYGI PYNHLLFSDTGEPLVEEAAQVL I VTL 

DHDSASSASPTVDGTTTGTAMDDADPPGPEl^FVirc^ 

YLPNSTKKIQFHQELIiVIiFWKLCDFNKKFLFFVLKSSDVIiDIL 

IGVFILLLLSGERNFGVRIJjnCPYSIRVPMDIPVFTGTHAD 

LTIVVirVSPYIjKSIiSMVTANKLLHLLEAFSTTWFIiFSAAQNHHLW 

NLVYAI IRKRS IFHQIAIHjPTDPPTIHKALQRRRRTPBPIjSRTGSQEGTSMEGSRPAAPAEPGT 
LKTSLVATPGIDKLTEKSC3VSEDGTLRSLEPEPQQSIiEDGSPAKGEPSQAWRBQRRPSTSSASG 
QWSPTPEWVLSWKSKLPIiQTIMWJLQVLVPQVEKICIDKGLTDESEIIJ^ 
P II> I RKYQANS GTAMWFRTYMWGVI YLRNVDPPVWYDTDVKLFE i qrv 






SEQ ID NO: 85 J3146 bp | 


NOV16c, 
CG54443-01 DNA 
Sequence 


ATGGGGTO^CCGACTCCAAGCTGAACTTCaSGAAGGCGGTGATCCA 

AGCCCGTGGAAGCCACCGATGATG CCTTTTGGGACCAGTTCTGGG CAGACACAGCCACCT CGGT 


GCAGGATGTGTTTGCACTGGTGCCGGCAGCAGAGATCCGGGC 

AACTTGGCCACCCTGTGCTACAAGGCCGTTGAG^GCTGGTGCAGGGAGCTGAGAGTGGCTGCC 
ACTCGGAGAAGGAGAAGCAGATCGTCCTGAACTGCAGCC^ 
CATCTTTGAGGACCCCGACTGGAGGGGCTTCTTCT 
G&TGATGAGCATGCCAGGCCCCTGGCCmGTCOT 

GCCCGGACTTCACGGTTCAGAGCCACCGGAGGAGCACTGTGGACTCGGCAGAGGACGTCCACTC 

CCTGGACAGCTGTGAATACATCTGGGAGGCTGGTGTGGGCT^ 

TACATCCACGATATGAACCGGATGGAGCTGCT^^ 

TGTACCTGCCCCCAGCT(X!GGAAAGTGGC^GCACCAACCCATGGGTTCAGTTCT 

GGAGAACAGACATGCCCTGCCCCTCTTCACCTCCCTCCTCAACACCGTGTGTGCCTATGACCCT 

GTGGGCTACGGGATCCCCl^CAACCACCTGCTCT 

AGGCTGCCCAGGTGCTCATTGTCACTTTG<^ 

GGACGGCACCACCACTGGCACCGCCATGGATGATGCC^ 

ATAGCCQ^CTGCTCTCCAACCCCCTGCTCCAGACCTACCTGCCTAACT 
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AGTTCC^CCAGGAGCTGCTAGTTCTCTTCTGGM 

CTTCGTGCrrGAAGAGCAGCGACGTCCTAGACATCCTTGTCCCCATCCTC 
GCCCGGGCCGATCAGTCTCGGGTGGGCCTGATGCACA^ 

GCGGGGAGCGGAACTTCGGGGTGCGGCTGAACAAACCCTACTCAATCCGCGTGCCC^ 
CCCAGTCTTCACAGGGACCCACGCCGACCTGCT 

GGGCACCAGCGGTTGCAGCCCCTCTTCGACTGCCTGCTCACCATCGTGGTCAACGTGTCCCCCT 
ACCTCAAGAGCC TGTCCATGGTGAC CG C CAACAAGTTG CTG CACCTGCTGGAGGCCTTCT CCAC 
C^CCTGGTTCCTCTTCTCTGCCGCCCAGAACCACCACCTGGTCTTCTTCCTCCTGGAGGTCTTC 
AACAACATCATCCAGTACCAGTTOGATGGCAACTCCAACCT 
GC^GCATCTTCCACCAGCTC^CC^ 

Ga^CGCCGGO^CACCTGAGCCCTTGTCTOTCACaSGCTCC^ 

GGCTTCCCGCCCCGCTGCCCCTGCAGAGCCAGGCACCCTCAAGACCAGTCTGGTGGCTACTCCAG 

GC^TTGAC^GCTGACCGAGAAGTCCCAGGTGTCAGAGGATGGCACCTTG^ 

TGAGCCCC^GCAGAGCTTGGAGGATGGCAGCCCGGCTAAGGGGGAGCCC^GCa^GGCATGGAGG 

GAGCAGCGGCGACCCTCCACCTCATCAGCCAGTGGGCAGTGGAGCCCAACGCCAGAGTGGGTCC 

TCTCCTGGAAGTCGAAGCTGCCGCTGCAGACCATCATGAGGCTGCTGCAGGTGCTGGTT 

GCTGGAGAAGATCTGCATCGACAAGGGCCTGACGGATGAGTCTGAGATCCTGC^ 

CATGGCACCCTGGTGGGGCTGCTGCCCGTGCCCCACCCCATCCTCATCCGCZAAGTACCAGGCCA 

ACTCGGGCACTOCCATGTGGTTCCGC^CCXACATGTGGGGCCT 

CCCCCCTGTCTGGTACX^CACCGACGTGAAGCT 

CGACGAGGGGCTCAGTCTAGGGGAAGGCAGGGCCTT 

TCTGAGCTITAAATTACCACCT^ 

TAGAGACX2CCnX5TGGCCAGGACAATGT(3AACTGGrTraaa vrnnnrnrnn ~ 

TCACAGGAGCCCCATCTCT^ 

CCCTCTTTAAGACCTGGCTCAGTGCTGGCCC^ 

CCAGAGGCAGAAGCCAAAATGGGTCACTGTGCCCrrAAGGGGTTTG^ 

TCCCTTGAGGTGCCTGGACAGGGTAAGGGGGTGCTTCCAGC 

CCAGGCTCCAGGGGAAAAAGGTGTGGCCAGGCTGCTCCTCGAGGAGGCTGGG^ 




GCAAAAGCCAGACTGGGGCACCTCCCX3TATCCTTGGGGCATGGTGTGGGGTC 
TGCTATATTCTCCTGGATCCATGGAAATAGCCTGGCTC 

GAAGGGAACTGGGAGGCAGCCGTTTAGTCCTCCCTGCCCTGCX!CACTGCCT 
CCACCCCTCATCCTTarc 

CAATCTTTGCTCTGTACAATCX^CCTCTTTACAATAAAACCTCCT 

AAAAAAAAAA " ~ — ■ 

ORF Start: ATG at 1 j J 0 RF Stop: TGA at 2293 





SEQ ID NO: 86 \l64 aa |MW at 86166.6kD 


NOV16c, 
CG54443-01 
Protein Sequence 


MGSTDSKI^NPRKAVIQLTTKTQPVKATDmPWDQPW^ 
NIATLCYKAVEKLVQGAESGCHSEKE^ 

DDEHARPIiAESLLIiAIADIiLiFCPDFTVQSHRRS TVDSAEDVHSLDS CEYIWEAGVGFAHSPQPN 

YIHDMIIRMELLKLIiIjTCFSEAMYLPPAPESGSTNPWVQFPCSTENRHALP 

VGYGI P YNHLLF SD YREPLVEEAAQVL IVTLDHDSAS S AS PTVDGTTTGTAMDD ADDFQF I LKG 

IAIU.LSNPLLQTYLPNSTKKIQFHQEI^VLFWKLCDFNK^ 

ARADQSRVGLMHIGVFIXJ^SGERNFGVRLNTO^^ 

GHQRIiQPIiFDCLLTr^TVSPYLKSI^MVTANKLLHLLEA^ 

NNI I QYQFDGNSNLVYAI IRKRS I FHQLANIiPTDPPTIHKALQRRRRTPEPLSRTGS QEGTSME 
GSRPAAPAEPGTLKTSLVATPGIDKLTEKSQVSEDGTLRSLEPEPQQSLEDGSPAKGEPSQAV7R 
EQRRPSTSSASGQWSPTPEWVLSWKSKLPLQTXI^LQVLVPQVEKICIDKGLTDESEILRFLQ 
HGTLVGLLPVPHP I IjIRKYQ ansgtamwfrt ymwgvi YIiRNVDP PVWYDTDVKLFE I QRV 



5 





SEQ ID NO: 87 j3314bp 1 


NOV16d; 
CG54443-02 DNA 
Sequence 


gcgagagccgcgggggccgcggagctggagccggagctgaagccggagccgggttggagtctgg" 


GCGGGGK3CCGGGCCGGAGCGGGCTCCAGAGACATGGGGTCGACCGAnTr?rA anrTna nn t v r rnr t n 

GAAGGCGGTGATCCAGCnXIACCACCAAGACGCAGCCCGTGGAAGCCACCmTGATG 

GACCAGTTCTGGGCAGACACAGCCACCTCGGTGCAGGATGTGTTTGC^ 

AGATCCGGGCCGTGCGGGAAGAGTCACCCTCCAACTTGGCC^CCCTGTGCTACAAGGCCGTTGA 
GAAGCTGGTGCAGGGAGCTGAGAGTGGCTGCCACTCGGAGAAGGAGAAGCAGATCGTCCTGAAC 
TGCAGCCGGCTGCT(^CCCGCGTGCTGCCCTA<^ 

TCTGGTCCAC7VGTGCCCGGGGCAGGGCGAGGAGGGC7VGGGAGAAGAGGATGATGA 




CAGAGCCACCGGAGGAGCACTGTGGACTCGGCAGAGGACGTCCACT 

ACATCTGGGAGGCTGGTGTGGGCTTCGCTCACTCCCCC(^GCCTAACTAC^TCCACGATATGA^ 
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CCGGATGGAGCTGCTGAAACTGCTGCTGACATGCTTCTCCGAGGCCATGTACCTGCCCCCAGCT 
CCGGAAAGTGGCAGCACCAACCCATGGGTTCAGTTCT 

TGCCCCTCTTC^CCTCCCTCCTC^CACCGTGTGTGCCTATGACCCTGTGGGCTACGGGATCCC 

CTACAACCACCTGCTCTTCTCTGACACCGGGGAACCCCT^ 

ATTGTCACTTTGGACCACGACAGTGC^ 

^cStcgtgaggaggacttccagttcatcctcaaggg^ 

CTGCTCCAGACCT^CCTGCCTAACTCCAC 
TCTTCTGGAAGCTCTGCXA^ 

CCTAGACATCCTTGTCCCCATCCTCTTCTTCCTCAACGATGCCCGGGCCGATCAGTCTCGGGTG 

GGCCTGATGCACATTGGTGTCTTC^TCTTGCTGCrreTGAGCGGGG^ 

GGCTGAACAAACCCTACTCAATC^ 

CGACCTGCTCATTGTGGTGTTCCACAAGATCATCACXIAGCGGGCACC^ 

TTCGACTGCCTGCTCACCATCGTGGTCAACGTGTC^ 

CCGCCAACAAGTTGCTGCACCTGCTGGAGGCCTTCTCCACCACCT 

CCAGAACCACCACCTGGTCTTCTTC 

C^TGGCAACTCC^CCTGGTCTACGC^ 

ACCTGCCCACGGACCCGCCCACC^TTCACAAGGCCCTGCAGCGGCGCCGGCGGACACCTGAGCC 
CTTGTCTCGCACCGGCTCCCAGGAGGGCACCTCCATGGAGGGCTCCCGCCCCGCTX^CCCTGCA 
GAG CCAGGCACC CT CAAGACCAGTCTGGTGGCTACTCCAGGCATTGACAAGCTGACCGAGAAGT 
CCCAGGTGTCAGAGGATGGCACCTTGCGGTCCCTGGAACCTGAGCCCC^GCAGAGCTT 
TGGCAGCCCGGCTAAGGGGGAGCCCAGCCAGGCATGGAGGGAGCAGC 

TCAGCCAGTGGGCAGTGGAGCCCAACGCCAGAGTGGGTCCTCTCCTGGAAGTCGAAGCTGCCGC 
TGCAGACCATCATGAGGCTGCTGCAGGTGCTGGTTCCGCA 

GGGCCTGACGGATGAGTCTGAGATCCTGCGGTTCCTGCAGCATGGCACCCTGGTGGGGCTGCTG 
CCaSTGCCCCACCCCMCCTCATCOGCA^ 

GCACCTACATGTGGGGCGTCATCTATCTGAGGAATGTGGACCCCCCTGTCTGGTACGACACCGA 
r*c* T ^ ^nrrriT^ra&ttAT&rAC^GGGTCT^ ^ 

Af^rRnnGCCTTGGTCCCTGAGGCTTCCCCCATCCACCATTCTGAGCTTTAAATTACCACGATC 
AGGGCCTGGAACAGGCAGAGTGGCCCTGAGTGTCATGCCCTAGAGACCCCTGTGGCCAGGACAA 
TaTttAACTC^CTCAGATCCCCCTCAACCCC^^ 

TATGCCCCCACC^GAGACCACrrGCCCCCAACACrrCGGACTCCCTCTTTAAGACC 
nTCnrrrcT raGTGCC^ 

CACTCTG CCCTAAGGGGTTTGACGAGGGRA.CCA 

zx&r^^GTGOTTCC ^GCCTCCTAACCCAAAGCCAGCTGTTCCAGGCT 
GGCCAGGCTGCTCCTCGAGGAGGCTGGGAGCTGGCCGAC^ 

CCGTAT CCTTGGGGCA TGGTGrGGGGTGGTGAGGGTCrCCTGCTATATTCTCCTGGATCCM^ 
ARATAGCCTGGCTCCCTCTTACCCAGTAATGAGGGGCAGGGAAGGGAACTGGGAGGCAGCCGTT 
TAGTCCTCCC TGCCCTG CCCACTGCCTGGATGGGGCGATGCCACCCCTCATCCTTCACCCAGCT 
CTGGCCTCTGGGTCCC^CCACC(^GCCCCCCGTGT(^GAACAATCTTTGCTCTGTAC^TCGGC 

CTcffTACAATAAAACCTCCTGCT 

~ORFStart:ATGat97 1 jORF Stop: TGA at 2461 





SEQ ID NO: 88 |788 aa |MW at 88582.2kD 


NOV16d, 
CG54443-02 
Protein Sequence 


MGSTDSKLNFRKAVI QLTTKTQPVEATDDAFWDQFWADTATSVQDVFAIjVPAAEIRAVREES PS 

NIATLCYKAVEKLVQGAESGCH^ 

GQGEEDDEHARPLAESLLLAIADIi 

SPQPNYIHDMNIWELLK^^ 

CAYDPVGYGIPYNHLIjFSDTGEPLVEEAAQVLIVTIjDHDSASSASPTVDGTTTGTA 
PENIJFVNYLSRIHREEDFQFILKGIAIUaL^ 
FLFFVLKSSDVIiDIIiVPILFFLNDARADQSRVGIiMHIGVFII^ 
MDIPVFTGTHADLLrWFHKIITS^ 

FSTTWFLFSAAQNHHLVFFIjIjEVFNITI I QYQFDGNSNIiVYAI IRKRSI FHQIANLPTDPPTIHK 

ALQRRRRTPEPLSRTGSQEGTSMEGSRPAA^AEPGTLKTSLVATPGIDKLTEKSQVSEDGTLRS 

LEPEPQQSLEDGSPAKGEPSQAWREQRRPSTSSASGQWSPTPEWVLSWKSKIiPLQTIMRIiLQVIi 

VPQVEKICIDKGLTDESEILRFLQHGTLV^^ 

NVDPPVWYDTDVKLFEIQRV 
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SEQ ID NO: 89 |l242bp | 


NOV16e, 
CG54443-04 DNA 


ATGGGGTCGACCGACTCCAAGCTGAACTTCCGGAAGGC 
GCCCGTGGAAGCCACCGATGATGCCTTTTGGGACCAGTTCT 

AC^TGTGTTTGCACTGGTGCCGGCAGCAGAGATCCGGGCCGTGCGGGAAGAGTCACCCTCCAAC 
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Sequence 


TTG6CCACCCTGTGCTACAAGGCCGTTGAGAGGCTGGTGCAGG6AGCTGAGAGTGGCTGCCACT 

GGAG^GGAGAAGCAGATCGTCCTG^CTGCAGCCGGCTGCTCACCCGCGTGCTGCCCTACATCT 

TTGAGGACCCCGACTGGAGGGGCTTCTTCTGGTCCACAGTGC^ 

GGAGAAGAGGATGATGAGCATGCCAGGCCCCTGGCCGAGTCCCTGCTCCTGGCCATTGCTGACCT 
GCTCTTCTGCCCGGACTTCACGGTTCAGAGCCACCGGAGGA^ 

TCCACTCCCTGGACAGCTGTGAATACATCTGGGAGGCTGGTGTGGGCTTCGCTCACTCCCCCCAG 
CCTAACTACATCCACGATATG^CCGGATGGAGCTGCTGAAACTGCTGCTGACATGCTTCTCCGA 
GGCCATGTACCTGCCCCCAGCTCCGGAAAGTGGCAGCACCAACCCATGGGTTCAGTTCTTTTGTT 
CCACGGAGAACAGACATGCCCTGCCCCTCTTC^CrCCCTCCTCAAC^CCGTGTGTGCCTATGAC 
CCTGTGGGCTACGGGATCCCCTACAACCACCTGCTCTTCTCTGACTACCGGGAACCCCTGGTGGA 
GGAGGCTGCCCAGGTGCTCATTGTCACTTTGGACCACGACAGTGCCAG(^GTGCC^GCCCCACTG 
TGGACGGCACCACCACTGGCACCGCCATGGATGATGCCGATCCTCCAGGCCCTGAGAACCTGTTT 
GTGAACTACCTGTCCCGCATCCATCGTGAGGAGGACTTCCAGTTCATCCTCAAGGGTATAGCCCG 
GCTGCTGTCCAACCCCCTGCTCCAGACCTACCTGCCTAACTC(^CC^GAAGATCCAGTTCCACC 
AGGAGCTGCTAGTTCTCTTCTGGAAGCTCTGCGACTTCAACaAGAAATTCCTCTTCTTCGTGCTG 
AAGAGCAGCGACGTCCTAGACATCCTTGTCCCCATCCTCTTCTTCCTCAACGATGCCCGGGCCGA 
TCAGTCT 




ORF Start: ATG at 1 |ORF Stop: end of sequence 





SEQIDNO:90 |414 aa 


|MWat46487.9fcD 


NOV16e, 
CG54443-04 
Protein Sequence 


MGSTDSKLNFRKAVIQLT1TCTQPVEATDDAFWDQFWADTATSVQ 

NIiATLCYKRVERLVQGAESGCHS EKEKQ IVLNCSRLLTRVLPYIFEDPDWRGFFWSTVPGAGRG 
GQGEEDDEHARPLAESLIjIiAIADDLFCPDFTVQSHRRS tvdsaedvhslds ceyiweagvgfah 
SPQPNYIHDMm^EIJjKIiljIiTCFSEAMYIiPPAPESGSTNPWVQFFCSI^^ 
CAYDPVGYGI P YNHLLFSDYREPLVEEAAQVLIVTLDHDSASSASP TVDGTTTO 
PENIiFWYLSRIHREEDFQFILKGIARIiLSNPLLQTYIiPNSTiOaQFHQELLV^ 
FLFFVUCSSDVLDILVP ILFFLNDARADQS 
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SEQIDNO:91 |l242bp f 


NOV16f, 

CG54443-05 DNA 
Sequence 


ATGGGGTCGACCGACTCCAAGCTGAACTTCCGGAAGGCG 
GCCCGTGGAAGCCaCCGATGATGCCTTTTGGGACCAGTTCTGGGCAGA^ 

AGGATGTGTTTGCACTGGTGCCGGCAGCAGAGATCCGGGCCGTGCGGGAAGAGTCACCCTCCAAC 

TTGGCC^CCCTGTGCTACAAGGCCGTTGAGAGGCTGGTGCAGGGAGCTGAGAGTGGGTGCCACTC 

GGAGAAGGAGAAGCAGATCGTCCTGAACTGCAGCCGGCTGCTCACCCGCGTGCTGCCCTACATCT 

TTGAGGACCCCGACTGGAGGGGCTTCTTCTGGTCCACAGTGCCCGGGGCAGGGCGAGGAGGGCAG 

GGAGAAGAGGATGATGAGCATGCCAGGCCCCTGGCCGAGTCCCTGCTCCTGGCCATTGCTGACCT 

GCTCTTCTGCCCGGACTTCACGGTTCAGAGCCACCGGAGGAGCACTGTGGACT 

TCCACTCCCTGGACAGCTGTGAATACATCTGGGAGGCTGGTGTGGGCTTCX3CTCACTCCCCCCAG 

CCTAACTACATCC^CGATATGAACCGGATGGAGCTGCrrGAAACTGCTGCTGACATGCrTCTCCGA 

GGCCATGTACCTGCCCCCAGCTCCGGAAAGTGGCAGCACCAACCC^TGGGTTCAGTTCTTTTGra 

CCACGGAGAACAGACATGCCCTGCCCCTCTTCACCTCCCT^ 

CCTGTGGGCTACGGGATCCCCTACAACCACCTGCTCTTCTCTGACTACCGGGAACCCCTGGTGGA 
GGAGGCTGCCCAGGTGCTC ?VTTGTCACTTTGGACCACGACAGTGCCAGCAGTGCCAGCCCCACTG ' 
TGGACGGCACC^CCACTGGCACCGCCATGGATGATGCCGATCCTCCAGGCCCTGAGAACCrGTTT 
GTGAACTACCTGTCCCGC^TC(^TCGTGAGGAGGACTTCCAGTT<^TCCTCAAGGGTATAGCCCG 
GCTGCTGTCCAACCCCCTGCTCCAGACCTACCTGCCTAACTCC^^ 

AGGAGCTGCTAGTTCTCTTCTGGAAGCTCTGCGACTTCAACAAGAAATTCCTCTTCTTCGTGCTG 
AAGAGCAGCGACGTCOTAGACATCCTTGTCCCCATCCTCTTCTTCCTCAACGATGCCCGGGCCGA 
TCAGTCT 




ORF Start: ATG at 1 |ORF Stop: end of sequence 





SEQ ID NO: 92 |414 aa |MW at 46487.9kD 


NOV16f, 
CG54443-05 
Protein Sequence 


MGSTDS KLNFRKAVI QLTTKTQ P VEATDDAFWDQFWADTATSVQDVFALVPAAE I RAVREES PS 
NIATLCYKAVERLVQGAESGCHSEKmQIVI^CSRLLTRVLPYIFEDPDlTOGFFWSTVPGAGRG 
GQGEEDDEHARPLAESLIO^ADLLFCPDFTVQSHRRSTVDSAEDVHSLDSCEYIWEAGVGFM 
SPQPlTmroMiniMELLKI^TCFSEAMYLPPAPESGSTNP^ 

CAYDPVGYGI P YNHIiLFSDYREPLVEEAAQVIjI VTLDHDSASSASPTVDGTTTGTAMDDADP PG 
PENLFVNYLSRIHREEDFQFILKGIARIiLSNPLLQTYLPNSTKK^ 
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Iflffvlkssdvldilvpilfflndaradqs 



NOV1 6g, 
CG54443-06DNA 
Sequence 



CAGGGAGCTGAGAGTi 



SEQIDNO:93 



|l242bp 



ORF Start: ATG at 1 



|ORF Stop: end of sequence 



NOV16g, 
CG54443-06 
Protein Sequence 



[SEQ ID NO: 94 1414 aa llVTW at 464S7 ovn 



I S PQPNYIHDMNRMEIiLKLLL' 



lGRG 

LDSCEYIWEAGVGFAH 
LLNTV 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 16B. 
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Table 16B. Comparison of NOV16a against NOV16b through NOV16g. 


Protein Sequence 


NOV16a Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV16b 


258..414 


155/157 (98%) 
lOD/ijJ (yoyo) 


NOV16c 


1..414 
1..390 


388/414 (93%) 
389/414 (93%) 


NOV16d 


1..414 
1..414 


411/414(99%) 
412/414 (99%) 


NOV16e 


1..414 
1..414 


414/414 (100%) 
414/414 (100%) 


NOV16f 


1..414 
1..414 


414/414 (100%) 
414/414 (100%) 


NOV16g 


1..414 
1..414 


414/414 (100%) 
414/414 (100%) 



Further analysis of the NOV16a protein yielded the following properties shown in 
Table 16C. 
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Table 16C. Protein Sequence Properties NOV16a 


SignalP analysis: 


No Known Signal Sequence Indicated 


PSORT II ! 
analysis : 


PSG: a new signal peptide prediction method 

N-region: length 11; pos.chg 2; neg.chg 1 
H-region: length 0; peak value -0,21 
PSG score: -4.61 

GvH: von Heijne's method for signal seq. recognition 
GvH score (threshold: -2.1) : -5.12 
possible cleavage site: between 48 and 49 

>» Seems to have no N- terminal signal peptide 

ALOM: Klein et al 1 s method for TM region allocation 
Init position for calculation: 1 

Tentative number of TMS(s) for the threshold 0.5: 

2 

Number of TMS(s) for threshold 0.5: 0 
PERIPHERAL Likelihood = 3.13 (at 93) 
ALOM score: -1.28 (number of TMSs .- 0) 

MITDISC: discrimination of mitochondrial targeting seq 
R content: 1 Hyd Moment (75 ) : 2.33 
Hyd Moment (95): 1.80 G content: 1 
D/E content: 2 S/T content: 6 
Score: -5.83 j 
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Gavel: indication of cleavage sites for mitochondrial 
pre s eg 

R-2 motif at 21 FRK|AV 

NUCDISC: discrimination of nuclear localization signals 
pat4: none 
pat7s none 
bipar t i t e : none 

content of basic residues: 7.7% 
NLS Score: -0.47 

KDEL: BR retention motif in the C- terminus: none 

ER Membrane Retention Signals: none 

SKL: peroxisomal targeting signal in the C- terminus: 
none 

PTS2 : 2nd peroxisomal targeting signal : none 

VAC: possible vacuolar targeting motif: none 

RNA-binding motif: none 

Actinin-type actin-binding motif: 
type 1: none 
type 2 : none 

NMYR: N-myristoylation pattern : MGSTDSK 

Prenylation motif : none 

memYQRIi: transport motif from cell surface to Golgi: 
none 

Tyrosines in the tail: none 

Dileucine motif in the tail: none 

checking 63 PROSITE DNA binding motifs: none 

checking 71 PROSITE ribosomal protein motifs: none 

checking 33 PROSITE prokaryotic DNA binding motifs: 
none 

NNCN: Reinhardt's method for Cytoplasmic/Nuclear 
discrimination 

Indication: cytoplasmic 

Reliability: 94.1 

COIL: Lupas's algorithm to detect coiled-coil regions 
total: 0 residues 



Final Results (k = 9/23) : 

43.5 % : cytoplasmic 
3 0.4 %: mitochondrial 
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21.7 %: nuclear 
4.3 % : peroxisomal 

» indication for CG54443-03 is cyt (k=23) 



A search of the NOV16a protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 16D. 
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Table 16D. Gi 


aaeseq Results for NOV16a 








Geneseq 
Identifier 


Protein/Organism/Length [Patent #, 
Date] 


NOV16a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


ABG70273 


Human CG8841-like protein #2 - 
Homo sapiens, 788 aa. 
[WO200255702-A2, 1 8-JUL-2002] 


1..414 
1..414 


411/414(99%) 
412/414(99%) 


0.0 


AAM79253 


Human protein SEQ ID NO 1915 - 
Homo sapiens, 787 aa. 
[WO200157190-A2, 09-AUG-2001] 


1..414 
1..413 


412/414 (99%) 
413/414 (99%) 


0.0 


ABG70272 


Human CG8841-like protein #1 - 
Homo sapiens, 764 aa. 
[WO200255702-A2, 18-JUL-2002] 


1..414 
1.390 


388/414 (93%) 
389/414 (93%) 


0.0 


ABB12112 


Human secreted protein homologue, 
SEQ ID NO:2482 - Homo sapiens, 284 
aa. [WO200157188-A2, 
09-AUG-2001] 


1.271 
12.283 


259/272 (95%) 
261/272 (95%) 


e-151 


ABB64025 


Drosophila melanogaster polypeptide 
SEQ ID NO 18867 - Drosophila 
melanogaster, 837 aa. 
[WO200171042-A2, 27-SEP-2001] 


1..414 
1..398 


252/414(60%) 
310/414(74%) 


e-146 



In a BLAST search of public sequence databases, the NOV16a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 16E. 
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Table 16E. Public BLASTP Results for NOV16a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV16a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for the 
Matched Portion 


Expect 
Value 


AAH35372 


Hypothetical protein - Homo 
sapiens (Human), 788 aa. 


1..414 
1..414 


413/414 (99%) 
414/414(99%) 


0.0 


Q8TE83 


Hypothetical protein FLJ23821 - 
Homo sapiens (Human), 625 aa. 


1..414 
1..414 


413/414 (99%) 
414/414(99%) 


0.0 


Q8R1F6 


Hypothetical 88.8 kDa protein - 
Mus musculus (Mouse), 788 aa. 


1..414 
1..414 


400/414(96%) 
410/414 (98%) 


0.0 


Q9NT34 


Hypothetical protein - Homo 
sapiens (Human), 380 aa 
(fragment). 


1..364 
1.363 


354/364 (97%) 
355/364(97%) 


0.0 


Q9V695 


CG8841 protein - Drosophila 
melanogaster (Fruit fly), 837 aa. 


1..414 
1..398 


252/414 (60%) 
310/414 (74%) 


e-146 



Example 17. 

5 The NOV17 clone was analyzed, and the nucleotide and encoded polypeptide 

sequences are shown in Table 17A. 



Table 17A- NOV17 Sequence Analysis 




SEQIDNO:95 |752bp j 


NOV17a, 
CG58495-01 DNA 
Sequence 


CTCTGGCCCTCACCCTCATCTT^ 

TGTTGGAAGCCCTGGTATCCCCGGCACTCCTGGATCC 

GATGGTGTCAAAGGAGACCCTGGCCCTCCAGGCCC 

CTCCTGGGAATAATGGG CTG CCTGGAG CCC CTG GTGTCCCTGGAGAG CGTGGAGAGAAGGGGGA 
GCCTGGCGAGAGAGGCCCTCCAGGGCTTCC^ 
CACGACTTC^GAC^TCAAATCCTGCAGAC^ 
CAGTAGGAGAGAAGGTCTTCTCCAGCAATGGGCAGTCC^ 

ATGTGCCAGAGCAGGCGGCCGCATTGCTGTCCCAAGGAATCCAGAGGAAAATGAGGC 
AGCTTCGTGAAGAAGTACAACACATATGCC1!ATGTAGGCCT 

ACTT CCGCTACT CAGATGGGACC CC TGTAAACTACACCAACTGGTACCGAGGGGAGCCTG CAGG 

TCGGGGAAAAGAGAAGTGTGTGGAGATGTACACAGATGGGCAGTGGAAT^ 

TACTCCCGACTGACC^TCTGTGAGTTCTGAGAGGCATTTAGGCCATGG 




ORF Start: at 3 


|ORFStop:TGAat732 j 





SEQIDNO: 96 


|243aa 


|MWat25592.3kD 


NOV17a, 
CG58495-01 
Protein Sequence 


LAIjTLIIiMAASGAACEVRDVCVGSPGIPGTPGSHGL^ 

PG^GLPGAPGVPGERGEKGEPGERGPPGLPAHLDEELQATLHDFRHQILQTRGALSLQGSIOT 

VGEKVPSSNGQSITFDAIQEACARAGGRIAVPRNPEENEAIASFVKKXNTYAyV 

FRYSDGTPVNYTNWYRGEPAGRGKEKCVEMYTDG 



196 



BNSDOCID: <WO O3O60149A2J _> 



WO 03/060149 



PCT/US03/00252 



5 



10 





SEQ ID NO: 97 |681bp | 


NOV17b, 


!!C!AAGCACCTGGAGGCTCTGTGTGTGGGTCGCTGATTT CTTGGAGC CTGAAAAGAAGGAG CAGC 






CG58495-03 DNA 
Sequence 


I^TGCTGCGTGCGAAGTGAAGGAGCTCCAAGCCACACTC^ ' 

kGACAAGGGGAGCCCTCAGTCTGCAGGGCTCCATAAT^ 

CAATGGGCAGTCCATCACTTTTG&TGCC^ 

SCTGTCCCAAGGAATCCAGAGGAAAATGAGGCCATTGCAAGCCT 
MGCCTATGTAGGCCTGACTGAGGGTCCCAGCCCTGGAQiACTTC^ 

rGTAAACTACACCAACTGGTACCGAGGGGAGCCTGCAGGTCGGGGAAAAGAGAAGTGTGTGGAG 
ATGTACACAGATGGGCAGTGGAATGACAGGAACT^ 

TCTGAGAGGCATTTAGGCCATGGGACAGGGAGGATCCTGTCTGGCCTTC2AGTTTCCATCCCCAG 


GATCCACTTGGTCTGTGAGATGCTAG^CTCCCTTTCAAa 




ORFStart:ATGat81 | JORF Stop: TGA at 579 






SEQ ID NO: 98 \\66 aa fMW at 18388.6kD 


NOV17b, 
CG58495-03 
Protein Sequence 


MWLCPIJ^TLILMAASGAACEVKEIjQATIOT I 

TFDAIQEACARAGGRIAVPRNPEENEAIASFVKKYNTYAY^ 

WYRGEPAGRGKEKCVEMYTDGQWNDRNCLYSRLTICEF 






SEQ ID NO: 99 |l!61bp | 


NOV17c, 

CG58495-02 DNA 
Sequence 


GGCTCnrTTCTAGCTATAAACACTGCTTGCCGCXSCrGCACT 


GCG&ACCCGCGTGCAACCTGTCCCXJACTCTAGC 


TCGCTGGAGGCTCTGTGTGTGGGAGCAGCGACTGGACCCAGAGCCATGTG 


CCCTC^CCTCATCTTGATGGCAGCCT 
AAGCCCTGGTATCCCCGGCACTCCTGGATCC^^ 

GTCAAAGGAGACCCTGG CCCTCC^GG CC CC^TGGGTCCACCTGGAGAAATGCGATGTCCT CCTG 
GAAATGATGGGCTGCCTGGAGGCCCTGGTATCCCTGGAGAGTGTGGAGAGAAGGGGGAGCCTGG 
CGAGAGGGG CCCTC CAGGG CTTCCAGCTCATCTAGATGAGGAGCTCCAAGCCAC^CTCCACGAC 
TTTAGACATCAAATCCTGCAGACAAGGGGAGCCCTCAGTCTGCAGGGCTCC^ 
GAGAGAAGGTCTTCTCCAGCAATGGGCAGTCCATCAC^ 

CAGAGCAGGCGGCCGCATTGCTGTCCCAAGGAATCCAGAGGAAAATGAGGCCATTG^^ 

GTGAAGAAGTACAACACATATGCCTATGTAGGCCTGACTGAGGGTCCCAGCCCTGGAGACTTCC 

GCTACTCAGACGGGACCCCTGTAAACTACACCS^CT 

AAAAGAGCAGTGTGTGGAGATGTACACAGATGGGCAGTGGAATGAC^GG 

CGACTGACCATCTGTGAGTTCTGAGAGGCATTTAGGCCATGGGAC^GG 


CTCCATCCTGAGGCTCCACTTGGTCTGTGAGATGCTAGAAOTCCCTTCA 


GCTGCCCGTGCTGGAGAGCTTCAAGGTCAGCTTCCTGAGCGCTCTCTCGAGGAGTACACTAAGA 


AGCTCAACACCCAGTGAGGCGCCCGCCGCCGCCC^^ 


AAAGTGGGA 




ORF Start: ATG at 174 | |ORF Stop: TGA at 918 






SEQ ID NO: 100 |248 aa |MW at 26228.2kD 


NOV17c, 
CG58495-02 
Protein Sequence 


MWLCPIiALrajILMAASGAVCT^^VOTGSPGIPGTPGSHGL 

EMPCPPGNDGLPGAPGIPGECX3EKGEPGERGPPGLPAHLDEELQATLHDFMQILQTRGALSLQ 
G S IMTVGEKVFS SNGQS I TFEAIQEACAIU^GGRIAVPRNPEENEAI ASFVKKYNTYAYVG 
PSPGDFRYSDGTPraYTNWYRGEPAGRGKEQCVEMYTDGQWNDRNC^YSRLT^ 



Sequence comparison of the above protein sequences yields the following sequence 
15 relationships shown in Table 17B. 

197 



BNSDOCID: <WO 03060149A2_I_> 



WO 03/060149 



PCT/US03/00252 



Table 17B. Comparison of NOV17a against NOV17b and NOV17c. 


Protein Sequence 


NOV17a Residues/ 


Identities/ 


Match Residues 


Similarities for the Matched Region 


NOV17b 


100.243 


143/144(99%) 


23..166 


144/144 (99%) 


NOV17c 


1..243 


235/243 (96%) 




6.-248 


239/243 (97%) 



Further analysis of the NOV17a protein yielded the following properties shown in 
Table 17C. 



Table 17C. Protein Sequence Properties NOV17a 


SignalP analysis: 


Cleavage site between residues 16 and 17 


PSORT II 
analysis r 


PSG: a new signal peptide prediction method 

N-region: length 0; pos-chg 0; neg.chg 0 
H-region: length 15; peak value 10.71 
PSG score: 6.31 

GvH: von Heijne' s method for signal seq. recognition 
GvH score (threshold: -2.1): 2.44 
possible cleavage site: between 15 and 16 

»> Seems to have a cleavable signal peptide (1 to 15) 

ALOM: Klein et al's method for TM region allocation 
Init position for calculation: 16 

Tentative number of TMS(s) for the threshold 0.5: 

0 

number of TMS(s) fixed 

PERIPHERAL Likelihood = 7.37 (at 113) 

ALOM score: 7.37 (number of TMSs : 0) 

MTOP: Prediction of membrane topology (Hartmann et al . ) 
Center position for calculation: -7 
Charge difference: -2.0 C(-1.0) - N( 1.0) 
N >= C: N- terminal side will be inside 

MITDISC: discrimination of mitochondrial targeting seq 
R content: 0 Hyd Moment (75) : 2.24 
Hyd Moment (95): 0.60 G content: 1 
D/E content: 1 S/T content: 2 
Score: -6.05 

Gavel: indication of cleavage sites for mitochondrial 
preseq 

cleavage site motif not found 

NUCDISC: discrimination of nuclear localization signals 
pat4: none 
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pat7: none 
bioarfcifce * nnnp 

content of basic residues: 9.1% 




lujiiij: i_k retention motif in the C-terminus: none 




ER Membrane Retention Signals: none 




SKL: peroxisomal targeting signal in the C-terminus: 
none 




PTS2: 2nd peroxisomal targeting signal: none 




VAC: possible vacuolar targeting motif: none 




RNA- binding motif: none 




Actinin-type actin-binding motif: 
type 1: none 
type 2: none 




NMYR: N-myristoylation pattern : none 




Prenylation motif: none 




memYQRL: transport motif from cell surface to Golgi : 
none 




Tyrosines in the tail: none 




Dileucine motif in the tail: none 




checking 63 PROSITE DNA binding motifs: none 




checking 71 PROSITE ribosomal protein motifs: none 




checking 33 PROSITE prokaryotic DNA binding motifs: 
none 




NNCN: Reinhardt»s method for Cytoplasmic /Nuclear 
discrimination 

Indication: nuclear 

Reliability: 55.5 




v-vj-aj. AJupaa a ctjuyoixtnin co Qececc coiiea-coil regions 
total : 0 residues 




Final Results (k m 9/23) : 




66.7 %: extracellular, including cell wall 

22.2 %: nuclear 

11.1 %: mitochondrial 




» indication for CG58495-01 is exc (k=9) 
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A search of the NOV17a protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 17D. 



Table 17D.G 


eneseq Results for NOV17a 








Geneseq 
Identifier 


Protein/Organism/Length [Patent #, 
Date] 


NOV17a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


AAU76468 


Human lung surfactant protein A - 
Homo sapiens, 248 aa. 
[WO200206301-A2, 24-JAN-2002] 


1..243 
6..248 


241/243 (99%) 
243/243 (99%) 


e-147 


AAY77989 


Human SP-A amino acid sequence - 
Homo sapiens, 248 aa. 
[WO200011161-A1, 02-MAR-2000] 


1..243 
6„248 


241/243 (99%) 
243/243 (99%) 


e-147 


AAP70662 


35kd pulmonary surfactant protein - 
Homo sapiens, 248 aa. 
[WO8702037-A, 09-APR-1987T 


1..243 
6.J248 


240/243 (98%) 
242/243 (98%) 


e-146 


AAR05091 


Vector PSP 35K-1 A-10 gene product 
encoding pulmonary surfactant protein - 
Homo sapiens, 248 aa. [US4882422-A, 
21-NOV-1989] 


1..243 
6.348 


239/243 (98%) 
242/243 (99%) 


e-146 


AAB58135 


Lung cancer associated polypeptide 
sequence SEQ ID 473 - Homo sapiens, 
259 aa. [WO200055180-A2, 
21-SEP-2000] 


1..243 
17..259 


238/243 (97%) 
239/243 (97%) 


e-145 



5 

In a BLAST search of public sequence databases, the NOV17a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 17E. 



Table 17E. Public BLASTP Results for NOV17a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOV17a 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Portion 


Expect 
Value 


LNHUP1 


pulmonary surfactant protein A precursor 
(clone 1 A) - human, 248 aa. 


1..243 
6.^48 


240/243 (98%) 
243/243 (99%) 


e-146 


151921 


pulmonary surfactant-associated protein 
Al - human, 248 aa. 


1..243 \ 
6.^48 


238/243 (97%) 
241/243 (98%) 


e-145 
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P07714 


Pulmonary surfactant-associated protein 
A precursor fSP-A") rPSP-A^ /t^ap"* 
(Alveolar proteinosis protein) (35 kDa 
pulmonary surfactant- associated protein) 
- Homo sapiens (Human), 248 aa. 


1..243 
o..248 


235Z243 (96%) 
240/243 (98%) 


e-143 


LNHUPS 


pulmonary surfactant protein A precursor 
(genomic clone) - human, 248 aa. 


1..243 
6.^48 


232/243 (95%) 
237/243 (97%) 


e-141 


Q9TT06 


Pulmonary surfactant protein A 
(Pulmonary surfactant-associated protein 
A) - Ovis aries (Sheep), 248 aa. 


1..243 
6..248 


183/243 (75%) 
208/243 (85%) 


e-114 



PFam analysis indicates that the NOV17a protein contains the domains shown i 
the Table 17F. 



Table 17F.Doma 


in Analysis of NOV17a 


Pfam Domain 


NOV17a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


Collagen 


32..92 


34/61 (56%) 
49/61 (80%) 


0.00019 


Xlink 


131..158 


13/32 (41%) 
19/32 (59%) 


0.41 


lectin_c 


139..243 


48/125 (38%) 
92/125 (74%) 


5e-45 



Example 18. 

The NOV18 clone was analyzed, and the nucleotide and encoded polypeptide 
sequences are shown in Table 1 8A. 

10 



Table 18A.NOV18 


Sequence Analysis | 


NOV18a, 
CG97482-01 DNA 
Sequence 


SEQIDNO:101 | 3 49bp 1 ~ 

^^^^^^^^^^^^ 




ORFS<art:ATGatl9 | jORF Stop: TGA at 295 " 


NOV18a, 


SEQTO NO: 102 j 92 aa ]mw at 10766.0kD 

^lSEIJEKA^WAIllDVFHQYSGREGDKHKLKKSE^IKELIlINELSHFLEEIKEQEVVDKV^IETIJ3HD 
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CG97482-01 
Protein Sequence 



GDGECDFQEFMAFVAMVTTARHEFFEHE 





SEQIDNO: 103 


271 bp 


NOV18b, 

CG97482-02DNA 

Sequence 


GGTGAG&CAAGGAAG&GGATGTCTG&GCTGGAGAAGGCC^TG 

ACCAATATTCTGGAAGGGAGGX3AGACAAGCACAAGCT 

CAACAATGAGCTTTCCCATTTCTTAGAGGAAATCAAAGAG 


GGTCATGCAAGAAAG 




ORF Start: ATG at 19 | 


|ORFStop:TGAat217 



5 





SEQ ID NO: 104 |66 aa |MW at 7772.7kD 


NOV18b, 
CG97482-02 
Protein Sequence 


MSELEKAMVMiIDVFHQYSGREGDKHKLKKSELKELINNELSHFIiEEIKEQEWVTTACHEFFE 
HE 



Sequence comparison of the above protein sequences yields the following sequence 
relationships shown in Table 18B. 
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Table 18B. Comparison of NOV18a against NOV18b. 


Protein Sequence 


NOVla Residues/ 
Match Residues 


Identities/ 

Similarities for the Matched Region 


NOV18b 


1..92 
1..66 


65/92 (70%) 
65/92 (70%) 



Further analysis of the NOV1 8a protein yielded the following properties shown in 
Table 18C. 



Table 18C. Protein Sequence Properties NOV18a 


SignalP analysis: 


No Known Signal Sequence Indicated 


PSORT XX 
analysis : 


PSG: a new signal peptide prediction method 

N-region: length 6; pos.chg 1; neg.chg 2 
H-region: length 6; peak value 0.00 
PSG score: -4.40 

GvH: von Heijne»s method for signal seq. recognition 
GvH score (threshold: -2.1): -8.88 
possible cleavage site: between 20 and 21 

»> Seems to have no N- terminal signal peptide 

ALOM: Klein et al ' s method for TM region allocation 
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Init position for calculation: 1 

Tentative number of TMS(s) for the threshold 0 5* 

0 




number of TMS(s) . . fixed 

PERIPHERAL Likelihood = 7.32 (at 68) 

ALOM score: 7.32 (number of TMSs: 0) 




MITDISC: discrimination of mitochondrial targeting seq 
R content: o Hyd Moment ( 75 ) : 2.53 
Hyd Moment (95 ) : 2 . 95 G content : o 
D/E content: 2 S/T content: 1 
Score: -7.61 




Gavel: indication of cleavage sites for mitochondrial 
preseg 

cleavage site motif not found 




NUCDISC: discrimination of nuclear localization signals 
pat4 : none 
pat 7 : none 
bipartite: none 

content of basic residues: 10.9% 
NLS Score: -0.47 




KDEL: ER retention motif in the C-terminus : none 




ER Membrane Retention Signals: none 




SKL: peroxisomal targeting signal in the C-terminus : 
none 




PTS2: 2nd peroxisomal targeting signal: none 




VAC: possible vacuolar targeting motif: none 




RNA-binding motif: none 




Act inin- type act in-binding motif: 
type 1 : none 
type 2: none 




NMYR: N-myristoylation pattern : none 




Brenylation motif: none / 




memYQRL: transport motif from cell surface to Golgi- 
none 




Tvrosines in hho i » 

4.jri.vaj.uco <L11 L-iltr tall i riOHS 




Dileucine motif in the tail: none 




checking 63 PROSITE DNA binding motifs: none 




checking 71 PROSITE ribosomal protein motifs: none 




checking 33 PROSITE prokaryotic DNA binding motifs: 
none 
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discrimination 

Indication: cytoplasmic 
Reliability: 94.1 




COIL: Lupas's algorithm to detect coiled-coil regions 

www a a. • vi icoXQuSS 




Final Results (k = 9/23) : 




56.5 %: cytoplasmic 
30.4 %: nuclear 

8.7 %: mitochondrial 

4.3 %: Golgi 




» indication for CG97482-01 is cyt (k=23) 



A search of the NOV18a protein against the Geneseq database, a proprietary 
database that contains sequences published in patents and patent publication, yielded 
several homologous proteins shown in Table 18D. 
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Table 18D. G< 


;neseq Results for NOV18a 


Geneseq 
Identifier 


Protein/Organism/Length [Patent #, 
Date] 


NOVla 
Residues/ 
Match 
Residues 


Identities/ 
Similarities for 
the Matched 
Region 


Expect 
Value 


ABB97495 


Novel human protein SEQ ID NO: 763 
- Homo sapiens, 92 aa. 
[WO200222660-A2, 21-MAR-2002] 


1..92 
1..92 


91/92 (98%) 
91/92 (98%) 


3e-47 


ABP51390 


Human MDDT SEQ ID NO 412 - 
Homo sapiens, 97 aa. 
[WO200240715-A2, 23-MAY-2002] 


1..92 
6..97 


89/92 (96%) 
90/92 (97%) 


3e-46 


AAW46607 


Human brain protein SlOOb beta 
subunit - Homo sapiens, 91 aa. 
[WO9801471-A1, 15-JAN-1998] 


2..92 
LSI 


84/91 (92%) 
87/91 (95%) 


4e-43 


AAM40258 


Human polypeptide SEQ ID NO 3403 - 
Homo sapiens, 94 aa. 
[WO200153312-A1, 26-JUL-2001] 


2..89 

3..90 i 


52/88 (59%) 
66/88 (74%) 


2e-23 


AAB45531 


Human S100A1 protein - Homo 
sapiens, 94 aa. [DE19915485-A1, 
19-OCT-2000] 


2..89 
3..90 


52/88 (59%) 
66/88 (74%) 


2e-23 



In a BLAST search of public sequence databases, the NOV1 8a protein was found to 
have homology to the proteins shown in the BLASTP data in Table 1 8E. 
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Table 18E. Pu 


blic BLASTP Results for NOV18a 


Protein 

Accession 

Number 


Protein/Organism/Length 


NOVla 
Residues/ 
Match 
Residues 


1UCII 11 Ilea/ 

Similarities for 
the Matched 
Portion 


Expect 
Value 


CAD35011 


Sequence 319 from Patent WO0222660 
- Homo sapiens (Human), 92 aa. 


1..92 
1..92 


91/92 (98%) 
91/92 (98%) 


7e-47 


F04271 


S-100 protein, beta chain - Homo 
sapiens (Human), 91 aa. 


2.-92 
\:.9\ 


90/91 (98%) 
90/91 (98%) 


3e^6 


A48015 


S-100 protein beta chain - mouse, 92 aa. 


1..92 
1..92 


90/92 (97%) 
90/92 (97%) 


4e-46 


A26557 


S-100 protein beta chain - rat, 92 aa. 


1..92 \ 
1..92 


89/92 (96%) 
90/92 (97%) 


8e-46 


AAA72205 


SYNTHETIC 

CALCIUM-MODULATED PROTEIN 
S100-BETA GENE, 5' END - synthetic 
construct, 92 aa (fragment). 


1..92 
1..92 


88/92 (95%) 
91/92 (98%) j 


le-45 



PFam analysis indicates that the NOVla protein contains the domains shown in the 
Table 18F. 
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Table 18F. Do ma 


in Analysis of NOV18a 


Pfam Domain 


NOV18a Match Region 


Identities/ 
Similarities 

for the Matched Region 


Expect Value 


S_100 


4..47 


28/44 (64%) 
41/44 (93%) 


3.6e-23 


efhand 


53..81 


9/29(31%) 
25/29 (86%) 


0.0012 



Example B: Sequencing Methodology and Identification of NOVX Clones 

1. GeneCalling™ Technology: This is a proprietaiy method of performing 
1 0 differential gene expression profiling between two or more samples developed at CuraGen 
and described by Shimkets, et aL, "Gene expression analysis by transcript profiling coupled 
to a gene database queiy> Nature Biotechnology 17:198-803 (1999). cDNA was derived 
from various human samples representing multiple tissue types, normal and diseased states, 
physiological states, and developmental states from different donors. Samples were 
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obtained as whole tissue, primary cells or tissue cultured primary cells or cell lines. Cells 
and cell lines may have been treated with biological or chemical agents that regulate gene 
expression, for example, growth factors, chemokines or steroids. The cDNA thus derived 
was then digested with up to as many as 120 pairs of restriction enzymes and pairs of 
5 linker-adaptors specific for each pair of restriction enzymes were ligated to the appropriate 
end. The restriction digestion generates a mixture of unique cDNA gene fragments. 
Limited PCR amplification is performed with primers homologous to the linker adapter 
sequence where one primer is biotinylated and the other is fluorescently labeled. The 
doubly labeled material is isolated and the fluorescently labeled single strand is resolved by 
10 capillary gel electrophoresis. A computer algorithm compares the electropherograms from 
an experimental and control group for each of the restriction digestions. This and additional 
sequence-derived information is used to predict the identity of each differentially expressed 
gene fragment using a variety of genetic databases. The identity of the gene fragment is 
confirmed by additional, gene-specific competitive PCR or by isolation and sequencing of 

15 the gene fragment. 

2. SeqCalling™ Technology: cDNA was derived from various human 
samples representing multiple tissue types, normal and diseased states, physiological states, 
and developmental states from different donors. Samples were obtained as whole tissue, 
primary cells or tissue cultured primary cells or cell lines. Cells and cell lines may have 
20 been treated with biological or chemical agents that regulate gene expression, for example, 
growth factors, chemokines or steroids. The cDNA thus derived was then sequenced using 
CuraGen's proprietary SeqCalling technology. Sequence traces were evaluated manually 
and edited for corrections if appropriate. cDNA sequences from all samples were 
assembled together, sometimes including public human sequences, using bioinformatic 
25 programs to produce a consensus sequence for each assembly. Each assembly is included in 
CuraGen Corporation's database. Sequences were included as components for assembly 
when the extent of identity with another component was at least 95% over 50 bp. Each 
assembly represents a gene or portion thereof and includes information on variants, such as 
splice forms single nucleotide polymorphisms (SNPs), insertions, deletions and other 

30 sequence variations. 

3. PathCalling™ Technology: The NOVX nucleic acid sequences are 
derived by laboratory screening of cDNA library by Ihe two-hybrid approach. cDNA 
fragments covering either the full length of the DNA sequence, or part of the sequence, or 
both, are sequenced. In silico prediction was based on sequences available in CuraGen 
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Corporation's proprietary sequence databases or in the public human sequence databases, 
and provided either the full length DNA sequence, or some portion thereof. 

The laboratory screening was performed using the methods summarized below: 
cDNA libraries were derived from various human samples representing multiple tissue 
5 types, normal and diseased states, physiological states, and developmental states from 
different donors. Samples were obtained as whole tissue, primary cells or tissue cultured 
primary cells or cell lines. Cells and cell lines may have been treated with biological or 
chemical agents that regulate gene expression, for example, growth factors, chemokines or 
steroids. The cDNA thus derived was then directionally cloned into the appropriate 
10 two-hybrid vector (Gal4-activation domain (Gal4-AD) fusion). Such cDNA libraries as 
well as commercially available cDNA libraries from Clontech (Palo Alto, CA) were then 
transferred from E.coli into a CuraGen Corporation proprietary yeast strain (disclosed in U. 
S. Patents 6,057,101 and 6,083,693, incorporated herein by reference in their entireties). 
Gal4-binding domain (Gal4-BD) fusions of a CuraGen Corportion proprietary 
1 5 library of human sequences was used to screen multiple Gal4-AD fusion cDNA libraries 
resulting in the selection of yeast hybrid diploids in each of which the Gal4-AD fusion 
contains an individual cDNA. Each sample was amplified using the polymerase chain 
reaction (PCR) using non-specific primers at the cDNA insert boundaries. Such PCR 
product was sequenced; sequence traces were evaluated manually and edited for 
20 corrections if appropriate. cDNA sequences from all samples were assembled together, 
sometimes including public human sequences, using bioinformatic programs to produce a 
consensus sequence for each assembly. Each assembly is included in CuraGen 
Corporation's database. Sequences were included as components for assembly when the 
extent of identity with another component was at least 95% over 50 bp. Each assembly 
25 represents a gene or portion thereof and includes information on variants, such as splice 
forms single nucleotide polymorphisms (SNPs), insertions, deletions and other sequence 
variations. 

Physical clone: the cDNA fragment derived by the screening procedure, covering 
the entire open reading frame is, as a recombinant DNA, cloned into pACT2 plasmid 
30 (Clontech) used to make the cDNA library. The recombinant plasmid is inserted into the 
host and selected by the yeast hybrid diploid generated during the screening procedure by 
the mating of both CuraGen Corporation proprietary yeast strains N106* and YULH (U. S. 
Patents 6,057,101 and 6,083,693). 
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4. RACE: Techniques based on the polymerase chain reaction such as rapid 
amplification of cDNA ends (RACE), were used to isolate or complete the predicted 
sequence of the cDNA of the invention. Usually multiple clones were sequenced from one 
or more human samples to derive the sequences for fragments. Various human tissue 

5 samples from different donors were used for the RACE reaction. The sequences derived 
from these procedures were included in the SeqCalling Assembly process described in 
preceding paragraphs. 

5. Exon Linking: The NOVX target sequences identified in the present 
invention were subjected to the exon linking process to confirm the sequence. PCR 

10 primers were designed by starting at the most upstream sequence available, for the forward 
primer, and at the most downstream sequence available for the reverse primer. In each 
case, the sequence was examined, walking inward from the respective termini toward the 
coding sequence, until a suitable sequence that is either unique or highly selective was 
encountered, or, in the case of the reverse primer, until the stop codon was reached. Such 

15 primers were designed based on in silico predictions for the full length cDNA, part (one or 
more exons) of the DNA or protein sequence of the target sequence, or by translated 
homology of the predicted exons to closely related human sequences from other species. 
These primers were then employed in PCR amplification based on the following pool of 
human cDNAs: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 

20 hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal 

kidney, fetal liver, fetal lung, heart, kidney, lymphoma - Raji, mammary gland, pancreas, 
pituitary gland, placenta, prostate, salivary gland, skeletal muscle, small intestine, spinal 
cord, spleen, stomach, testis, thyroid, trachea, uterus. Usually the resulting amplicons were 
gel purified, cloned and sequenced to high redundancy. The PCR product derived from 

25 exon linking was cloned into the pCR2.1 vector from Invitrogen. The resulting bacterial 
clone has an insert covering the entire open reading frame cloned into the pCR2.1 vector. 
The resulting sequences from all clones were assembled with themselves, with other 
fragments in CuraGen Corporation's database and with public ESTs. . Fragments and ESTs 
were included as components for an assembly when the extent of their identity with another 
30 component of the assembly was at least 95% over 50 bp. In addition, sequence traces were 
evaluated manually and edited for corrections if appropriate. These procedures provide the 
sequence reported herein. 
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6, Physical Clone: Exons were predicted by homology and the intron/exon 
boundaries were determined using standard genetic rules. Exons were farther selected and 
refined by means of similarity determination using multiple BLAST (for example, tBlastN, 
BlastX, and BlastN) searches, and, in some instances, GeneScan and Grail. Expressed 
5 sequences from both public and proprietary databases were also added when available to 
further define and complete the gene sequence. The DNA sequence was then manually 
corrected for apparent inconsistencies thereby obtaining the sequences encoding the 
full-length protein. 

The PCR product derived by exon linking, covering the entire open reading frame, 
10 was cloned into the pCR2.1 vector from Invitrogen to provide clones used for expression 
and screening purposes. 

Example C. Quantitative expression analysis of clones in various cells and tissues 

The quantitative expression of various clones was assessed using microtiter plates 
1 5 containing RNA samples from a variety of normal and pathology-derived cells, cell lines 
and tissues using real time quantitative PCR (RTQ PCR). RTQ PCR was performed on an 
Applied Biosystems ABI PRISM® 7700 or an ABI PRISM® 7900 HT Sequence Detection 
System. Various collections of samples are assembled on the plates, and referred to as 
Panel 1 (containing normal tissues and cancer cell lines), Panel 2 (containing samples 
20 derived from tissues from normal and cancer sources), Panel 3 (containing cancer cell 
lines), Panel 4 (containing cells and cell lines from normal tissues and cells related to 
inflammatory conditions), Panel 5D/5I (containing human tissues and cell lines with an 
emphasis on metabolic diseases), AI_comprehensive_panel (containing normal tissue and 
samples from autoinflammatory diseases), Panel CNSD.01 (containing samples from 
25 normal and diseased brains) and CNS jneurodegeneration j>anel (containing samples from 
normal and Alzheimer's diseased brains). 

RNA integrity from all samples is controlled for quality by visual assessment of 
agarose gel electropherograms using 28S and 18S ribosomal RNA staining intensity ratio 
as a guide (2:1 to 2.5:1 28s:18s) and the absence of low molecular weight RNAs that would 
30 be indicative of degradation products. Samples are controlled against genomic DNA 
contamination by RTQ PCR reactions run in the absence of reverse transcriptase using 
probe and primer sets designed to amplify across the span of a single exon. 
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First, the RNA samples were normalized to reference nucleic acids such as 
constitutively expressed genes (for example, P-actin and GAPDH). Normalized RNA (5 ul) 
was converted to cDNA and analyzed by RTQ-PCR using One Step RT-PCR Master Mix 
Reagents (Applied Biosystems; Catalog No. 4309169) and gene-specific primers according 
5 to the manufacturer's instructions. 

In other cases, non-normalized RNA samples were converted to single strand cDNA 
(sscDNA) using Superscript II (Invitrogen Corporation; Catalog No. 18064-147) and 
random hexamers according to the manufacturer's instructions. Reactions containing up to 
10 |ig of total RNA were performed in a volume of 20 fxl and incubated for 60 minutes at 
10 42°C. This reaction can be scaled up to 50 fig of total RNA in a final volume of 100 jiL 
sscDNA samples are then normalized to reference nucleic acids as described previously, 
using IX TaqMan® Universal Master mix (Applied Biosystems; catalog No. 4324020), 
following the manufacturer's instructions. 

Probes and primers were designed for each assay according to Applied Biosystems 
1 5 Primer Express Software package (version I for Apple Computer's Macintosh Power PC) or 
a similar algorithm using the target sequence as input. Default settings were used for 
reaction conditions and the following parameters were set before selecting primers: primer 
concentration = 250 nM, primer melting temperature (Tm) range - 58°-60°C, primer 
optimal Tm - 59°C, maximum primer difference = 2°C, probe does not have. 5'G, probe Tm 
20 must be 10°C greater than primer Tm, amplicon size 75bp to lOObp. The probes and 

primers selected (see below) were synthesized by Synthegen (Houston, TX, USA). Probes 
were double purified by HPLC to remove uncoupled dye and evaluated by mass 
spectroscopy to verify coupling of reporter and quencher dyes to the 5' and 3' ends of the 
probe, respectively. Their final concentrations were: forward and reverse primers, 900nM 
25 each, and probe, 200nM. 

PCR conditions-: When working with RNA samples, normalized RNA from each 
tissue and each cell line was spotted in each well of either a 96 well or a 384-well PCR 
plate (Applied Biosystems). PCR cocktails included either a single gene specific probe and 
primers set, or two multiplexed probe and primers sets (a set specific for the target clone 
30 and another gene-specific set multiplexed with the target probe). PCR reactions were set up 
using TaqMan®. One-Step RT-PCR Master Mix (Applied Biosystems, Catalog No. 
4313803) following manufacturer's instructions. Reverse transcription was performed at 
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48°C for 30 minutes followed by amplification/PCR cycles as follows: 95°C 10. min, then 
40 cycles of 95°C for 15 seconds, 60°C for 1 minute. Results were recorded as CT values 
(cycle at which a given sample crosses a threshold level of fluorescence) using a log scale, 
with the difference in RNA concentration between a given sample and the sample with the 
5 lowest CT value being represented as 2 to the power of delta CT. The percent relative 

expression is then obtained by taking the reciprocal of this RNA difference and multiplying 
by 100. 

When working with sscDNA samples, normalized sscDNA was used as described 
previously for RNA samples. PCR reactions containing one or two sets of probe and 
1 0 primers were set up as described previously, using IX TaqMan® Universal Master mix 
(Applied Biosystems; catalog No. 4324020), following the manufacturer's instructions. 
PCR amplification was performed as follows: 95°C 10 min, then 40 cycles of 95°C for 15 
seconds, 60°C for 1 minute. Results were analyzed and processed as described previously. 

Panels 1, 1.1, 1.2, and 1.3D 

1 5 The plates for Panels 1 , 1 . 1 , 1 .2 and 1 .3D include 2 control wells (genomic DNA 

control and chemistry control) and 94 wells containing cDNA from various samples. The 
samples in these panels are broken into 2 classes: samples derived from cultured cell lines 
and samples derived from primary normal tissues. The cell lines are derived from cancers 
of the following types: lung cancer, breast cancer, melanoma, colon cancer, prostate cancer, 

20 CNS cancer, squamous cell carcinoma, ovarian cancer, liver cancer, renal cancer, gastric 
cancer and pancreatic cancer. Cell lines used in these panels are widely available through 
the American Type Culture Collection (ATCC), a repository for cultured cell lines, and 
were cultured using the conditions recommended by the ATCC. The normal tissues found 
on these panels are comprised of samples derived from all major organ systems from single 

25 adult individuals or fetuses. These samples are derived from the following organs: adult 
skeletal muscle, fetal skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, 
adult liver, fetal liver, adult lung, fetal lung, various regions of the brain, the spleen, bone 
marrow, lymph node, pancreas, salivary gland, pituitary gland, adrenal gland, spinal cord, 
thymus, stomach, small intestine, colon, bladder, trachea, breast, ovaiy, uterus, placenta, 
30 prostate, testis and adipose. 

In the results for Panels 1, 1.1, 1.2 and 1.3D, the following abbreviations are used: 
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ca. = carcinoma, 

* = established from metastasis, 

met = metastasis, 

s cell var = small cell variant, 
5 non-s = non-sm = non-small, 

squam — squamous, 

pi. eff = pi effusion = pleural effusion, 

glio = glioma, 

astro = astrocytoma, and 
1 o neuro = neuroblastoma. 

General_screening_panel_vl.4, vl.5, vl.6 and 1.7 

The plates for Panels 1 .4, 1.5, 1 .6 and 1 .7 include 2 control wells (genomic DNA 
control and chemistry control) and 88 to 94 wells containing cDNA from various samples. 
The samples in Panels 1 .4, 1 .5, 1 .6 and 1 .7 are broken into 2 classes: samples derived from 

1 5 cultured cell lines and samples derived from primary normal tissues. The cell lines are 

derived from cancers of 1he following types: lung cancer, breast cancer, melanoma, colon 
cancer, prostate cancer, CNS cancer, squamous cell carcinoma, ovarian cancer, liver 
cancer, renal cancer, gastric cancer and pancreatic cancer. Cell lines used in Panels 1.4, 1.5, 
1 .6 and 1 .7 are widely available through the American Type Culture Collection (ATCC), a 

20 repository for cultured cell lines, and were cultured using the conditions recommended by 
the ATCC. The normal tissues found on Panels 1.4, 1.5, 1.6 and 1.7 are comprised of pools 
6f samples derived from all major organ systems from 2 to 5 different adult individuals or 
fetuses. These samples are derived from the following organs: adult skeletal muscle, fetal 
skeletal muscle, adult heart, fetal heart, adult kidney, fetal kidney, adult liver, fetal liver, 

25 adult lung, fetal lung, various regions of the brain, the spleen, bone marrow, lymph node, 

pancreas, salivary gland, pituitary gland, adrenal gland, spinal cord, thymus, stomach, small 
intestine, colon, bladder, trachea, breast, ovary, uterus, placenta, prostate, testis and 
adipose. Abbreviations are as described for Panels 1, 1.1, 1.2, and 1.3D. 

Panels 2D, 2.2, 2.3 and 2.4 

30 The plates for Panels 2D, 2.2, 2.3 and 2.4 generally include 2 control wells and 94 

test samples composed of RNA or cDNA isolated from human tissue procured by surgeons 
working in close cooperation with the National Cancer Institute's Cooperative Human 
Tissue Network (CHTN) or the National Disease Research Initiative (NDRI) or from 
Ardais or Clinomics). The tissues are derived from human malignancies and in cases where 

35 indicated many malignant tissues have "matched margins" obtained from noncancerous 
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tissue just adjacent to the tumor. These are termed normal adjacent tissues and are denoted 
"NAT" in the results below. The tumor tissue and the <c matched margins" are evaluated by 
two independent pathologists (the surgical pathologists and again by a pathologist at NDRI/ 
CHTN/Ardais/Clinomics). Unmatched RNA samples from tissues without malignancy 

5 (normal tissues) were also obtained from Ardais or Clinomics. This analysis provides a 
gross histopathological assessment of tumor differentiation grade. Moreover, most samples 
include the original surgical pathology report that provides information regarding the 
clinical stage of the patient. These matched margins are taken from the tissue surrounding 
(i.e. immediately proximal) to the zone of surgery (designated "NAT", for normal adjacent 

10 tissue, in Table RR). In addition, RNA and cDNA samples were obtained from various 

human tissues derived from autopsies performed on elderly people or sudden death victims 
(accidents, etc.). These tissues were ascertained to be free of disease and were purchased 
from various commercial sources such as Clontech (Palo Alto, CA), Research Genetics, 
and Invitrogen. 

15 HASS Panel v 1.0 

The HASS panel v 1 .0 plates are comprised of 93 cDNA samples and two controls. 
Specifically, 81 of these samples are derived from cultured human cancer cell lines that had 
been subjected to serum starvation, acidosis and anoxia for different time periods as well as 
controls for these treatments, 3 samples of human primary cells, 9 samples of malignant 

20 brain cancer (4 medulloblastomas and 5 glioblastomas) and 2 controls. The human cancer 
cell lines are obtained from ATCC (American Type Culture Collection) and fall into the 
following tissue groups: breast cancer, prostate cancer, bladder carcinomas, pancreatic 
cancers and CNS cancer cell lines. These cancer cells are all cultured under standard 
recommended conditions. The treatments used (serum starvation, acidosis and anoxia) have 

25 been previously published in the scientific literature. The primary human cells were 

obtained from Clonetics (Walkersville, MD) and were grown in the media and conditions 
recommended by Clonetics. The malignant brain cancer samples are obtained as part of a 
collaboration (Henry Ford Cancer Center) and are evaluated by a pathologist prior to 
CuraGen receiving the samples . RNA was prepared from these samples using the standard 

30 procedures. The genomic and chemistry control wells have been described previously. 

ARDAIS Panel v 1.0 
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The plates for ARDAIS panel v 1.0 generally include 2 control wells and 22 test 
samples composed of RNA isolated from human tissue procured by surgeons working in 
close cooperation with Ardais Corporation. The tissues are derived from human lung 
malignancies (hmg adenocarcinoma or lung squamous cell carcinoma) and in cases where 

5 indicated many malignant samples have "matched margins" obtained from noncancerous 
lung tissue just adjacent to the tumor. These matched margins are taken from the tissue 
surrounding (i.e. immediately proximal) to the zone of surgery (designated "NAT", for 
normal adjacent tissue) in the results below. The tumor tissue and the "matched margins" 
aTe evaluated by independent pathologists (the surgical pathologists and again by a 

1 0 pathologist at Ardais). Unmatched malignant and non-malignant RNA samples from lungs 
were also obtained from Ardais. Additional information from Ardais provides a gross 
histopathological assessment of tumor differentiation grade and stage. Moreover, most 
samples include the original surgical pathology report that provides information regarding 
the clinical state of the patient. 

1 5 Panel 3D, 3.1 and 3.2 

The plates of Panel 3D, 3.1, and 3.2 are comprised of 94 cDNA samples and two 
control samples. Specifically, 92 of these samples are derived from cultured human cancer 
cell lines, 2 samples of human primary cerebellar tissue and 2 controls. The human cell 
lines are generally obtained from ATCC (American Type Culture Collection), NCI or the 

20 German tumor cell bank and fall into the following tissue groups: Squamous cell carcinoma 
of the tongue, breast cancer, prostate cancer, melanoma, epidermoid carcinoma, sarcomas, 
bladder carcinomas, pancreatic cancers, kidney cancers, leukemias/lymphomas, 
ovarian/uterine/cervical, gastric, colon, lung and CNS cancer cell lines. In addition, there 
are two independent samples of cerebellum. These cells are all cultured under standard 

25 recommended conditions and RNA extracted using the standard procedures. The cell lines 
in panel 3D, 3.1,3.2, 1, 1.1., 1.2, 1.3D, 1.4, 1.5, and 1.6 are 6f the most common cell lines 
used in the scientific literature. 

Panels 4D, 4R, and 4.1D 

Panel 4 includes samples on a 96 well plate (2 control wells, 94 test samples) 
30 composed of RNA (Panel 4R) or cDNA (Panels 4D/4.1D) isolated from various human cell 
lines or tissues related to inflammatory conditions. Total RNA from control normal tissues 
such as colon and lung (Stratagene, La Jolla, CA) and thymus and kidney (Clontech) was 
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employed. Total RNA from liver tissue from cirrhosis patients and kidney from lupus 
patients was obtained from BioChain (Biochain Institute, Inc., Hayward, CA). Intestinal 
tissue for RNA preparation from patients diagnosed as having Crohn's disease and 
ulcerative colitis was obtained from the National Disease Research Interchange (NDRI) 
5 (Philadelphia, PA). 

Astrocytes, lung fibroblasts, dermal fibroblasts, coronary artery smooth muscle 
cells, small airway epithelium, bronchial epithelium, microvascular dermal endothelial 
cells, microvascular lung endothelial cells, human pulmonary aortic endothelial cells, 
human umbilical vein endothelial c<ells were all purchased from Clonetics (Walkersville, 

10 MD) and grown in the media supplied for these cell types by Clonetics. These primary cell 
types were activated with various cytokines or combinations of cytokines for 6 and/or 
12-14 hours, as indicated. The following cytokines were used; IL-1 beta at approximately 
l-5ng/ml, TNF alpha at approximately 5-10ng/ml, IFN gamma at approximately 
20-50ng/ml, IL-4 at approximately 5-10ng/ml, EL-9 at approximately S-lOng/ml, EL-13 at 

15 approximately 5-10ng/ml. Endothelial cells were sometimes starved for various times by 
culture in the basal media from Clonetics with 0. 1% serum. 

% Mononuclear cells were prepared from blood of employees at CuraGen 

Corporation, using Ficoll. LAK cells were prepared from these cells by culture in DMEM 
5% FCS (Hyclone)„ IOOjiM non essential amino acids (Gibco/Life Technologies, 

20 Rbckville, MD), lmM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO" 5 M (Gibco), and 
lOmM Hepes (Gibco) and Interleukin 2 for 4-6 days. Cells were then either activated with 
10-20ng/ml PMA and l-2fig/ml ionomycin, IL-12 at 5-10ng/ml, IFN gamma at 20-50ng/ml 
and IL-1 8 at 5-10ng/ml for 6 hours. In some cases, mononuclear cells were cultured for 4-5 
days in DMEM 5% FCS (Hyclone) r 100fiM non essential amino acids (Gibco), lmM 

25 sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0' 5 M (Gibco), and lOmM Hepes (Gibco) 
with PHA (phytohemagglutinin) or PWM (pokeweed mitogen) at approximately 5|ig/ml. 
Samples were taken at 24, 48 and 72 hours for RNA preparation. MLR (mixed lymphocyte 
reaction) samples were obtained by taking blood from two donors, isolating the 
mononuclear cells using Ficoll and mixing the isolated mononuclear cells 1:1 at a final 

30 concentration of approximately 2x1 0 6 cells/ml in DMEM 5% FCS (Hyclone), 1 00pM non 
essential amino acids (Gibco), lmM sodium pyruvate (Gibco), mercaptoethanol 
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(5.5xlO" s M) (Gibco), and lOmM Hepes (Gibco). The MLR was cultured and samples taken 
at various time points ranging from 1- 7 days for RNA preparation. 

Monocytes were isolated from mononuclear cells using CD14 Miltenyi Beads, +ve 
VS selection columns and a Vario Magnet according to the manufacturer's instructions. 

5 Monocytes were differentiated into dendritic cells by culture in DMEM 5% fetal calf serum 
(FCS) (Hyclone, Logan, UT), lOOuM non essential amino acids (Gibco), ImM sodium 
pyruvate (Gibco), mercaptoethanol 5.5xl0" 5 M (Gibco), and lOmM Hepes (Gibco), 50ng/ml 
GMCSF and 5ng/ml IL-4 for 5-7 days. Macrophages were prepared by culture of 
monocytes for 5-7 days in DMEM 5% FCS (Hyclone), lOOuM non essential amino acids 

10 (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xl0" 5 M (Gibco), lOmM 
Hepes (Gibco) and 10% AB Human Serum or MCSF at approximately 50ng/ml. 
Monocytes, macrophages and dendritic cells were stimulated for 6 and 12-14 hours with 
lipopolysaccharide (LPS) at lOOng/ml. Dendritic cells were also stimulated with anti-CD40 
monoclonal antibody (Pharmingen) at lOug/ml for 6. and 12-14 hours. 

15 CD4 lymphocytes, CD8 lymphocytes and NK cells were also isolated from 

mononuclear cells using CD4, CDS and CD56 Miltenyi beads, positive VS selection 
columns and a Vario Magnet according to the manufacturer's instructions. CD45RA and 
CD45RO CD4 lymphocytes were isolated by depleting mononuclear cells of CD8, CD56, 
• CD14 and CD19 cells using CDS, CD56, CD14 and CD19 Miltenyi beads and positive 
20 selection. CD45RO beads were then used toisolate the CD45RO CD4 lymphocytes with 
the remaining cellsbeing CD45RA CD4 lymphocytes. CD45RA CD4, CD45RO CD4 and 
CDS lymphocytes were placed in DMEM 5% FCS (Hyclone), 1 OOpM non essential amino 
acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xlO- 5 M (Gibco), and 
lOmM Hepes (Gibco) and plated at 10 6 cells/ml onto Falcon 6 well tissue culture plates that. 
25 had been coated overnight with 0.5ug/ml anti-CD28 (Pharmingen) and 3ug/ml anti-CD3 
(OKT3, ATCC) in PBS. After 6 and 24 hours, the cells were harvested for RNA 
preparation. To prepare chronically activated CDS lymphocytes, we activated the isolated 
CDS lymphocytes for 4 days on anti-CD28 and anti-CD3 coated plates and then harvested 
the. cells and expanded them in DMEM 5% FCS (Hyclone), 1 OOuM non essential amino 
30 acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5xl0- 5 M (Gibco), and 
lOmM Hepes (Gibco) and IL-2. The expanded CDS cells were then activated again with 
plate bound anti-CD3 and anti-CD28 for 4 days and expanded as before. RNA was isolated 
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6 and 24 hours after the second activation and after 4 days of fee second expansion culture. 
The isolated NK cells were cultured in DMEM 5% FCS (Hyclone)* lOOfiM non essential 
amino acids (Gibco), lmM sodium pyruvate (Gibco), mercaptoethanol 5.5xl0" 5 M (Gibco), 
and lOmM Hepes (Gibco) and EL-2 for 4-6 days before RNA was prepared. 

5 To obtain B cells, tonsils were procured from NDRI. The tonsil was cut up with 

sterile dissecting scissors and then passed through a sieve. Tonsil cells were then spun 
down and resupended at 10 6 cells/ml in DMEM 5% FCS (Hyclone), lOO^M non essential 
amino acids (Gibco), lmM sodium pyruvate (Gibco), mercaptoethanol S.5xl0" 5 M (Gibco), 
and lOmM Hepes (Gibco). To activate the. cells, we used PWM at 5|ig/ml or anti-CD40 
10 (Pharmingen) at approximately lOjig/ml and DL-4 at 5-10ng/ml. Cells were harvested for 
RNA preparation at 24,48 and 72 hours. 

To prepare the primary and secondary Thl/Th2 and Trl cells, six-well Falcon plates 
were coated overnight with 10fig/ml anti-CD28 (Pharmingen) and 2tig/ml OKT3 (ATCC), 
and then washed twice with PBS. Umbilical cord blood CD4 lymphocytes (Poietic 

15 Systems, German Town, MD) were cultured at 10 5 -10 6 cells/ml in DMEM 5% FCS 

(Hyclone), IOOjiM non essential amino acids (Gibco), lmM sodium pyruvate (Gibco), 
mercaptoethanol 5.5xlO" 5 M (Gibco), lOmM Hepes (Gibco) and IL-2 (4ng/ml). IL-12 
(5ng/ml) and anti-IL4 (1 jig/ml) were used to direct to Thl, while IL-4 (5ng/ml) and 
anti-IFN gamma (1 ng/ml) were used to direct to Th2 and EL- 10 at 5ng/ml was used to 

20 direct to Trl . After 4-5 days, the activated Thl, Th2 and Trl lymphocytes were washed 
once in DMEM and expanded for 4-7 days in DMEM 5% FCS (Hyclone), IOOjiM non 
essential amino acids (Gibco), lmM sodium pyruvate (Gibco), mercaptoethanol 5.5xl0" 5 M 
(Gibco), lOmM Hepes (Gibco) and IL-2 (lng/ml). Following this, the activated Thl, Th2 
and Trl lymphocytes were re-stimulated for 5 days with anti-CD28/OKT3 and cytokines as 

25 described above, but with the addition of anti-CD95L ( 1 jig/ml) to. prevent apoptosis. After 
4-5 days, the Thl, Th2 and Trl lymphocytes were washed and then expanded again with 
IL-2 for 4-7 days. Activated Thl and Th2 lymphocytes were maintained in this way for a 
maximum of three cycles. RNA was prepared from primary and secondary Thl, Th2 and 
Trl after 6 and 24 hours following the second and third activations with plate bound 

30 anti-CD3 and anti-CD28 mAbs and 4 days into the second and third expansion cultures in 
Interleukin 2. 
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The following leukocyte cells lines were obtained from the ATCC: Ramos, EOL-1, 
KU-812. EOL cells were further differentiated by culture in O.lmM dbcAMP at 
5xl0 5 cells/ml for 8 days, changing the media every 3 days and adjusting the cell 
concentration to 5xl0 5 cells/mL For the culture of these cells, we used DMEM or RPNH (as 
5 recommended by the ATCC), with the addition of 5% FCS (Hyclone), 1 OOjiM non 

essential amino acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x10" M 
(Gibco), lOmM Hepes (Gibco). RNA was either prepared from resting cells or cells 
activated with PMA at lOng/ml and ionomycin at 1 fig/ml for 6 and 14 hours. Keratinocyte 
line CCD106 and an airway epithelial tumor line NCI-H292 were also obtained from the 
1 0 ATCC, Both were cultured in DMEM 5% FCS (Hyclone), 1 OOfiM non essential amino 
acids (Gibco), ImM sodium pyruvate (Gibco), mercaptoethanol 5.5x1 0~ 5 M (Gibco), and 
lOmM Hepes (Gibco). CCD1 106 cells were activated for 6 and 14 hours with 
approximately 5 ng/ml TNF alpha and lng/ml IL-1 beta, while NCI-H292 cells were 
activated for 6 and 14 hours with the following cytokines: 5ng/ml IL-4, 5ng/ml IL-9, 
1 5 5ng/ml IL-1 3 and 25ng/ml IFN gamma. 

For these cell lines and blood cells, RNA was prepared by lysing approximately 
10 7 cells/ml using Trizol (Gibco BRL). Briefly, 1/10 volume of bromochloropropane 
ft (Molecular Research Corporation) was added to the RNA sample, vortexed and after 10 
minutes at room temperature, the tubes were spun at 14,000 rpm in a Sorvall SS34 rotor. 

20 The aqueous phase was removed and placed in a 1 5ml Falcon Tube. An equal volume of 
isopropanol was added and left at -20°C overnight The precipitated RNA was spun down 
at 9,000 rpm for 1 5 min in a Sorvall SS34 rotor and washed in 70% ethanol. The pellet was 
redissolved in 300jil of RNAse-free water and 35^1 buffer (Promega) 5jil DTT, 7^1 
RNAsin and 8jil DNAse were added. The tube was incubated at 37°C for. 30 minutes to 

25 remove contaminating genomic DNA, extracted once with phenol chloroform and 

re-precipitated with 1/10 volume of 3M sodium acetate and 2 volumes of 100% ethanol. 
The RNA was spun down and placed in RNAse free water. RNA was stored at -80°C. 

AI_comprehensive panel_vl.O 

The plates for AI_comprehensive paneWl.O include two control wells and 89 test 
30 samples comprised of cDNA isolated from surgical and postmortem human tissues 
obtained from the Backus Hospital and Clinomics (Frederick, MD). Total RNA was 
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extracted from tissue samples from the Backus Hospital in the Facility at CuraGen. Total 
RNA from other tissues was obtained from Clinomics. 

Joint tissues including synovial fluid, synovium, bone and cartilage were obtained 
from patients undergoing total knee or hip replacement surgery at the Backus Hospital. 
5 Tissue samples were immediately snap frozen in liquid nitrogen to ensure that isolated 
RNA was of optimal quality and not degraded. Additional samples of osteoarthritis and 
rheumatoid arthritis joint tissues were obtained from Clinomics. Normal control tissues 
were supplied by Clinomics and were obtained during autopsy of trauma victims. 

Surgical specimens of psoriatic tissues and adjacent matched tissues were provided 
10 as total RNA by Clinomics. Two male and two female patients were selected between the 
ages of 25 and 47. None of the patients were taking prescription drugs at the time samples 
were isolated. 

Surgical specimens of diseased colon from patients with ulcerative colitis and 
Crohns disease and adjacent matched tissues were obtained from Clinomics. Bowel tissue 
1 5 from three female and three male Crohn's patients between the ages of 41-69 were used. 
Two patients were not on prescription medication while the others were taking 
dexamethasone, phenobarbital, or tylenol. Ulcerative colitis tissue was from three male and 
four female patients. Four of the patients were taking lebvid and two were on 
phenobarbital. 

20 Total RNA from post mortem lung tissue from trauma victims with no disease or 

with emphysema, asthma or COPD was purchased from Clinomics. Emphysema patients 
ranged in age from 40-70 and all were smokers, this age range was chosen to focus on 
patients with cigarette-linked emphysema and to avoid those patients with 
alpha-lanti-txypsin deficiencies. Asthma patients ranged in age from 36-75, and excluded 

25 smokers to prevent those patients that could also have COPD. COPD patients ranged in age 
from 35-80 and included both smokers and non-smokers. Most patients were taking 
corticosteroids, and bronchodilators. 

In the labels employed to identify tissues in the AI_comprehensive panel_yl .0 
panel, the following abbreviations are used: 
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AI = Autoimmunity 
Syn = Synovial 
Nonnal = No apparent disease 
Rep22 /Rep20 = individual patients 
5 RA = Rheumatoid arthritis 

Backus = From Backus Hospital 
OA = Osteoarthritis 
(SS) (BA) (MF) = Individual patients 
Adj = Adjacent tissue 
10 Match control = adjacent tissues 

-M = Male 
~F = Female 

COPD = Chronic obstructive pulmonary disease 
AI.05 chondrosarcoma 

15 The AI.05 chondrosarcoma plates are comprised of SW1353 cells that had been 

subjected to serum starvation and treatment with cytokines that are known to induce MMP 
(1, 3 and 13) synthesis (eg. ILlbeta). These treatments include: IL-lbeta (10 ng/ml), 
IL-lbeta + TNF-alpha (50 ng/ml), IL-lbeta + Oncostatin (50 ng/ml) and PMA (100 ng/ml). 
The SW1353 cells were obtained from the ATCC (American Type Culture Collection) and 

20 were all cultured under standard recommended conditions. The SW1 353 cells were plated 
at 3 xlO 5 cells/ml (in DMEM medium- 10 % FBS) in 6-well plates. The treatment was done 
in triplicate, for 6 and 1 8 h. The supernatants were collected for analysis of MMP 1, 3 and 
13 production and for RNA extraction. RNA was prepared from these samples using the 
standard procedures. 

25 Panels 5D and 51 

The plates for Panel 5D and 51 include two control wells and a variely of cDNAs 
isolated from human tissues and cell lines with an emphasis on metabolic diseases. 
Metabolic tissues were obtained from patients enrolled in the Gestational Diabetes study. 
Cells were obtained during different stages in the differentiation of adipocytes from human 
30 mesenchymal stem cells. Human pancreatic islets were also obtained. 

In the Gestational Diabetes study subjects are young (18-40 years), otherwise 
healthy women with and without gestational diabetes undergoing routine (elective) 
Caesarean section. After delivery of the infant, when the surgical incisions were being 
repaired/closed, the obstetrician removed a small sample (<1 cc) of the exposed metabolic 
35 tissues during the closure of each surgical level. The biopsy material was rinsed in sterile 
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saline, blotted and fast frozen within 5 minutes from the time of removal. The tissue was 
then flash frozen in liquid nitrogen and stored, individually, in sterile screw-top tubes and 
kept on dry ice for shipment to or to be picked up by CuraGen. The metabolic tissues of 
interest include uterine wall (smooth muscle), visceral adipose, skeletal muscle (rectus) and 
5 subcutaneous adipose. Patient descriptions are as follows: 

Patient 2: Diabetic Hispanic, overweight, not on insulin 
Patient 7-9: Nondiabetic Caucasian and obese (BMI>30) 
Patient 10: Diabetic Hispanic, overweight, on insulin 
Patient 11: Nondiabetic African American and overweight 
10 Patient 12: Diabetic Hispanic on insulin 

Adipocyte differentiation was induced in donor progenitor cells obtained from 
Osirus (a division of Clonetics/BioWhittaker) in triplicate, except for Donor 3U which had 
only two replicates. Scientists at Clonetics isolated, grew and differentiated human 
mesenchymal stem cells (HuMSCs) for CuraGen based on the published protocol found in 
1 5 Mark F. Pittenger, et al., Multilineage Potential of Adult Human Mesenchymal Stem Cells 
Science Apr 2 1999: 143-147. Clonetics provided Trizol lysates or frozen pellets suitable 
for mRNA isolation and ds cDNA production. A general description of each donor is as 
follows: 

Donor 2 and 3 U: Mesenchymal Stem cells, Undifferentiated Adipose 
20 Donor 2 and 3 AM: Adipose, AdiposeMidway Differentiated 

Donor 2 and 3 AD: Adipose, Adipose Differentiated 

Human cell lines were generally obtained from ATCC (American Type Culture 
Collection), NCI or the German tumor cell bank and fall into the following tissue groups: 
kidney proximal convoluted tubule, uterine smooth muscle cells, small intestine, liver 
25 HepG2 cancer cells, heart primary stromal cells, and adrenal cortical adenoma cells. These 
cells are all cultured under standard recommended conditions and RNA extracted using the 
standard procedures. All samples were processed at CuraGen to produce single stranded 
cDNA. 

Panel 51 contains all samples previously described with the addition of pancreatic islets 
30 from a 58 year old female patient obtained from the Diabetes Research Institute at the 
University of Miami School of Medicine. Islet tissue was processed to total RNA at an 
outside source and delivered to CuraGen for addition to panel 51. 
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In the labels employed to identify tissues in the 5D and 51 panels, Ihe following 
abbreviations are used: 

GO Adipose = Greater Omentum Adipose 
SK = Skeletal Muscle 
5 UT = Uterus 

PL = Placenta 

AD = Adipose Differentiated 

AM = Adipose Midway Differentiated 

TJ = Undifferentiated Stem Cells 

10 Panel CNSD.01 

The plates for Panel CNSD.01 include two control wells and 94 test samples 
comprised of cDNA isolated from postmortem human brain tissue obtained from the 
Harvard Brain Tissue Resource Center. Brains are removed from calvaria of donors 
between 4 and 24 hours after death, sectioned by neuroanatomists, and frozen at -80°C in 
15 liquid nitrogen vapor. All brains are sectioned and examined by neuropathologists to 
confirm i 



Disease diagnoses are taken from patient records. The panel contains two brains 
from each of the following diagnoses: Alzheimer's disease, Parkinson's disease, 
Huntington's disease, Progressive Supernuclear Palsy, Depression, and "Normal controls". 
20 Within each of these brains, the following regions are represented: cingulate gyrus, 

temporal pole, globus palladus, substantia nigra, Brodman Area 4 (primary motor strip), 
Brodman Area 7 (parietal cortex), Brodman Area 9 (prefrontal cortex), and Brodman area 
17 (occipital cortex). Not all brain regions are represented in all cases; e.g., Huntington's 
disease is characterized in part by neurodegeneration in the globus palladus, thus this 
25 region is impossible to obtain from confirmed Huntington's cases. Likewise Parkinson's 
disease is characterized by degeneration of the substantia nigra making mis region more 
difficult to obtain. Normal control brains were examined for neuropathology and found to 
- be free of any pathology consistent with neurodegeneration. 

In the labels employed to identify tissues in the CNS panel, the following 
30 abbreviations are used: 

PSP = Progressive supranuclear palsy 
Sub Nigra = Substantia nigra 
Glob Palladus= Globus palladus 
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Temp Pole = Temporal pole 
Cing Gyr = Cingulate gyrus 
B A 4 = Brodman Area 4 

Panel a>fSJNeurodegeneration_V1.0 

5 The plates for Panel CNS_Neurodegeneration__y 1 .0 include two control wells and 

47 test samples comprised of cDNA isolated from postmortem human brain tissue obtained 
from the Harvard Brain Tissue Resource Center (McLean Hospital) and the Human Brain 
and Spinal Fluid Resource Center (VA Greater Los Angeles Healthcare System). Brains are 
removed from calvaria of donors between 4 and 24 hours after death, sectioned by 
10 neuroanatomists, and frozen at -80°C in liquid nitrogen vapor. All brains are sectioned and 
examined by neuropathologists to confirm diagnoses with clear associated neuropathology. 

Disease diagnoses are taken from patient records. The panel contains six brains 
from Alzheimer's disease (AD) patients, and eight brains from "Normal controls" who 
showed no evidence of dementia prior to death. The eight normal control brains are divided 

1 5 into two categories: Controls with no dementia and no Alzheimer's like pathology 
(Controls) and controls with no dementia but evidence of severe Alzheimer's like 
pathology, (specifically senile plaque load rated as level 3 on a scale of 0-3; 0 = no 
evidence of plaques, 3 = severe AD senile plaque load). Within each of these brains, the 
following regions are represented: hippocampus, temporal cortex (Brodman Area 21), 

20 parietal cortex (Brodman area 7), and occipital cortex (Brodman area 17). These regions 
were chosen to encompass all levels of neurodegeneration in AD. The hippocampus is a 
region of early and severe neuronal loss in AD; the temporal cortex is known to show 
neurodegeneration in AD after the hippocampus; the parietal cortex shows moderate 
neuronal death in the late stages of the disease; the occipital cortex is spared in AD and 

25 therefore acts as a "control" region within AD patients. Not all brain regions are 
represented in all cases. 

In the labels employed to identify tissues in the CNSJNfeurodegeneration_V1.0 
panel, the following abbreviations are used: 

AD = Alzheimer's disease brain; patient was demented and showed AD-like 
30 pathology upon autopsy 

Control = Control brains; patient not demented, showing no neuropathology 
Control (Path) = Control brains; pateint not demented but showing sever AD-like 
pathology 
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SupTemporal Ctx = Superior Temporal Cortex 
Inf Temporal Ctx = Inferior Temporal Cortex 

A, CG115907-02 (NOV2d), CG115907-03 (NOV2c), and CG115907-04 
(NOV2b): PK- 120. 

5 Expression of gene CGI 15907-02, CGI 1 5907-03, and CGI 15907-04 was assessed 

using the primer-probe sets Ag6155, Ag6156 and Ag6i31, described in Tables AA, AB 
and AC. Results of the RTQ-PCR runs are shown in Tables AD and AE. Please note that 
primer-probe set Ag6155 is specific for CG115907-03 and Ag6156 is specific for 
CGI 15907-04. 

10 Table AA. Probe Name Ag6155 



Primers 


Sequeces 


Length 


Start 
Position 


SEQ 
IDNo 


Forward 


5 1 -atcttgcctgcttcagcaa-3 1 


19 


2113 


105 


Probe 


TET-5 1 -caaatcctgatccagctgtgtctcgt-3 1 -TAMRA 


26 


2144 


106 


Reverse 


5 1 -ggatggcagacatattcatgac-3 1 


22 


2170 


107 



Table AB. Probe Name Ag6156 



Primers 


Sequnces 


Length 


Start 
Position 


SEQ 
ED No 


Forward 


5 1 -ggccatcttgcctgctt-3 1 


17 


2109 


108 


Probe 


TET-5 1 -atcctgatccagctgtgtctcgtgtc-3 1 -TAMRA 


26 


2147 


109 


Reverse 


5 » -ctccctctcatactgcatattcat-3 1 


24 


2173 


110 



15 



Table AC. Probe Name Ag6131 



Primers 


Sequeces 


Length 


Start 
Position 


SEQ 
IDNo 


Forward 


5 ' -gtccactcagctggagctg-3 1 


19 


1981 


111 


Probe 


TET-5 ' -aacttggactcccaggacctcctgat-3 ' -TAMRA 


26 j 


2045 


112 


Reverse 


5 1 -cagctggatcaggatttgag-3 ' 


20 


2142 


113 



Table AD. CNS neurodegeneration vl.O 

20 









Rel. 




Rel. 




Exp.(%) 


Tissue Name 


Exp.(%) 


Tissue Name 


Ag6131, 




Ag6131, un 253574594 




Run 








253574594 
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AD 1 Hippo 


0.0 


Control (Path) 3 Temporal Ctx 


3.4 ! 


AD 2 Hippo 


25.0 


Control (Path) 4 Temporal Ctx 


51.8 


AD 3 Hippo 


0.0 


AD 1 Occipital Ctx 


3.8 


AD 4 Hippo 


11.7 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 Hippo 


99.3 


AD 3 Occipital Ctx 


0.0 


AD 6 Hippo 


55.1 


AD 4 Occipital Ctx 


10.6 


Control 2 Hippo 


37.6 


AD 5 Occipital Ctx 


22.8 


Control 4 Hippo 


14.3 


AD 6 Occipital Ctx 


29.7 


Control (Path) 3 Hippo 


9.0 


Control 1 Occipital Ctx 


0.0 


AD 1 Temporal Ctx 


2.6 


Control 2 Occipital Ctx 


79.6 


AD 2 Temporal Ctx 


0.6 


Control 3 Occipital Ctx 


30.8 


AD 3 Temporal Ctx 


0.0 


Control 4 Occipital Ctx 


9.0 


AD 4 Temporal Ctx 


22.1 


Control (Path) 1 Occipital Ctx 


68.8 


AD 5 Inf Temporal Ctx 


100.0 


Control (Path) 2 Occipital Ctx 


17.7 


AD 5 Sup Temporal Ctx 


28.9 


Control (Path) 3 Occipital Ctx 


5.0 » 


AD 6 Inf Temporal Ctx 


56.6 


Control (Path) 4 Occipital Ctx 


20.6 


AD 6 Sup Temporal Ctx 


39.2 


Control 1 Parietal Ctx 


0.0 


Control 1 Temporal Ctx 


0.0 


Control 2 Parietal Ctx 


59.0 


Control 2 Temporal Ctx 


33.0 


Control 3 Parietal Ctx 


11.1 


Control 3 Temporal Ctx 


19.9 


Control (Path) 1 Parietal Ctx 


26.4 


Control 3 Temporal Ctx 


9.0 


Control (Path) 2 Parietal Ctx 


13.5 


Control (Path) 1 Temporal Ctx 


57.0 


Control (Path) 3 Parietal Ctx 


4.1 


Control (Path) 2 Temporal Ctx 


55.5 


Control (Path) 4 Parietal Ctx 


56.3 



Table AE. General screening panel vl.5 



Tissue Name 


Rel. 

Exp-(%) 
Ag6131, 
Run 

253101092 


issue Name 


Rel. 

Exp.(%) 
Ag6131, 
Run 

253101092 


Adipose 


0.0 


Renal ca. TK-10 


0.1 


Melanoma* Hs688(A).T 


0.0 


Bladder 


12.3 


Melanoma* Hs688(B).T 


0.0 


Gastric ca. (liver met.) NCI-N87 


0.1 


Melanoma* M14 


0.1 


Gastric ca. KATO III 


0.0 


Melanoma* LOXIMVI 


0.0 


Colon ca. SW-948 


0.0 


Melanoma* SK-MEL-5 


0.0 


Colon ca. SW480 


0.0 


Squamous cell carcinoma SCC-4 


0.0 


Colon ca.* (SW480 met) SW620 


0.0 


Testis Pool 


0.1 


Colon ca. HT29 


0.0 


Prostate ca.* (bone met) PC-3 


0.0 


Colon ca.HCT-1 16 


0.0 


Prostate Pool 


0.0 


Colon ca. CaCo-2 


0.2 


Placenta 


00 


Colon cancer tissue 


0.1 


Uterus Pool 


0.0 


Colon ca.SW1116 


0.0 


Ovarian ca. OVCAR-3 


|o.o 


Colon ca. Colo-205 


0.0 
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[Ovarian ca.SK-OV-3 |0.1 C 


^olonca. SW-48 


>.0 


Ovarian ca. OVCAR-4 C 


>.o c 


^olonPool 


).l 


(Ovarian ca. OVCAR-5 C 


1.0 s 


Jmall Intestine Pool ( 


).l 


Ovarian ca. IGROV-1 C 


10 5 


Jtomach Pool ( 


).l 


(Ovarian ca. OVCAR-S ( 


).0 I 


*one Marrow Pool < 


).i 


lovarv 1 


L3r I 


7 etal Heart 


).0 


Breast ca.MCF-7 


).0 1 


JeartPool 


3J2 


Breast ca. MDA-MB-231 


).l ] 


Lymph Node Pool 


D.2 


Breast ca.BT 549 


3.1 1 


Fetal Skeletal Muscle 


2.0 


Breast ca.T47D 


D.O {Skeletal Muscle Pool 


1.7 


Up«t ra MT>A-N |0.O JSpleenPool 


0.1 


jBreastPool 


0.2 iThymusPool 


0.4 




0.2 ICNS cancer (glio/astro) U87-MG 


0.0 


ILung 


0.2 |CNS cancer (glio/astro) U-118-MG 


0.0 


IFetal Lung 


0.8 |CNS cancer (neuro;met) SK-N-AS 


0.0 


Lungca.NCI-N417 


0.0 


CNS cancer (astro) SF-539 


0.0 


Lungca.LX-1 


0.1 


CNS cancer (astro) SNB-75 


0.1 


Lungca.NCI-H146 


0.0 


CNS cancer (glio) SNB-19 


0.0 


Lungca. SHP-77 


0.0 


CNS cancer (gUo) SF-295 


1.0 


ILung ca. A549 


02 


Brain (Amygdala) Pool 


0.1 


Lungca.NCI-H526 


0.0 


Brain (cerebellum) 


0.4 


|Lungca.NCI-H23 


0.1 


Brain (fetal) 


0.2 


Lungca.NCI-H460 


0.0 


Brain (Hippocampus) Pool 


0.1 


Lungca. HOP-62 


0.0 


Cerebral Cortex Pool 


0.0 


Lungca.NCI-H522 


0.1 


Brain (Substantia nigra) Pool 


0.3 


jLiver 


100.0 


Brain (Thalamus) Pool 


0.2 


IFetal Liver 


41.2 


Brain (whole) 


3.6 


|liver ca. HepG2 


0.0 


Spinal Cord Pool 


0.1 


iKidneyPool 


0.7 


Adrenal Gland 


0.6 


IFetai Kidney 


0.5 


Pituitary gland Pool 


0.0 


Renal ca. 786^0 


0.0 


Salivary Gland 


0.0 


|Renal ca. A498 


0.0 


Thyroid (female) 


0.0 


|Renal ca. ACHN 


0.0 


Pancreatic ca. CAPAN2 


0.0 


jRenal ca.UO-31 


0.0 


Pancreas Pool 


2.3 



CNS_neurodegenerationjvl.O Summary: Ag6131 Low levels of expression of 
this gene is detected in the brains from control and Alzheimer's patients. Therefore, 
therapeutic modulation of this gene product may be useful in the treatment of central 
5 nervous system disorders such as Alzheimer's disease, Parkinson's disease, epilepsy, 
multiple sclerosis, schizophrenia and depression. 
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Ag6155/Ag6156 Expression of this gene is low/undetectable (CTs > 35) across all 
of the samples on this panel. 

Generaljscreening^anel_vl.5 Summary: Ag6131 Highest expression of this 
gene is detected in liver (CT=25;2). High expression of this gene is mainly seen in adult 
5 and fetal liver, with moderate to low levels of expression in adult and fetal skeletal muscle, 
adernal gland and pancrease. Therefore, therapeutic modulation of the activity of this gene 
may prove useful in the treatment of endocrine/metabolically related diseases, such as 
obesity and diabetes. 

In addition, moderate to low expression of this gene is also seen in whole brain, 
10 fetal brain, substantia nigra, thalamus, cerebellum, and spinal cord. Therefore, therapeutic 
modulation of this gene product may be useful in the treatment of central nervous system 
disorders such as Alzheimer's disease, Parkinson's disease, epilepsy, multiple sclerosis, 
schizophrenia and depression. 

Low expression of this gene is also seen in a brain cancer SF-295 cell line. 
1 5 Therefore, therapeutic modulation of this gene may be useful in the treatment of brain 
cancer. 

Ag6155/Ag6156 Expression of this gene is low/undetectable (CTs > 35) across all 
of the samples on this panel. 

Ag6155/Ag6156 Expression of this gene is low/undetectable (CTs > 35) across all 
20 of the samples on this panel. 

B. CG139008-01 <NOV3a): novel secreted. 

Expression of gene CG139008-01 was assessed using the primer-probe sets Ag243 
and Ag7477, described in Tables BA and BB. Results of the RTQ-PCR runs are shown in 
Tables BC and BD. 

25 Table BA. Probe Name Ag243 



Primers 


Sequnces 


Length 


Start 
Position 


SEQ 
ID No 


Forward 


5 1 -caagggcatcaccaattt:ga-3 ■ 


20 


186 


114 


Probe 


TET-5 1 -aggatgtccagctgcccgtcatca-3 1 -TAMRA 


24 


212 


115 
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[Reverse \S ' -gcccactccaggtacaaagttc-3 j |22 1240 j 



Table BB. Prnhe Name Ae7477 



Primers 


Sequnces 


Length 


Start 
Position 


SEQ 
ID No 


Forward 


5 » -ttctttggacagattactgagctt-3 ? 


24 


1134 


117 


Probe 


TET-5 1 -tcctcatcgattggcaacttcaatga-3 • -TAMRA 


26 


1168 


118 


Reverse 


5 1 -tcttcgagatagctggtgatg-3 1 




1212 


119 



5 Table BC. Panel 1.3D 



je 

U 

Tissue Name h 

11 


l.Exp.(%) 
kg243» 

156536275 


1 i 
I 1 

Tissue Name ^ 

] 

j 1 


tel. 

&xp.(%) 
L56536275 


Liver adenocarcinoma p-0 


Kidney (fetal) < 


).0 


Pancreas l u - u 


Renal ca. 786-0 < 


).0 


Pancreatic ca, CAP AN 2 |0.0 


Renal ca. A498 


3.0 


Adrenal gland _ r 


3.0 


[Renal ca, RXF 393 


0.0 


[Thyroid _r 


0.0 


Renal ca, ACHN 


0.0 


jSalivary gland 1 


17.6 


iRenal ca, UO-31 


0.0 ! 


Pituitary gland 1 


0.0 


Renal ca.TK-10 


0.0 


jBrain (fetal) t 


0.0 


ILiver 


0.0 


[Brain (whole) 


0.0 


|Liver (fetal) 


0.0 


Brain (amygdala) 


0.0 


Jliver ca. (hepatoblast) HepG2 


46.3 


[Brain (cerebellum) 


0.0 


[Lung 


0.0 


[Brain (hippocampus) 


0.0 


Lung (fetal) 


0.0 


[grain (substantia nigra) 


0.0 


Lung ca. (small cell) LX-1 


0.0 


(Brain (thalamus) 


0.0 


[Lung ca. (small cell) NCI-H69 


0.0 


[Cerebral Cortex 


0.0 


Lung ca. (s.cell var.) SHP-77 


0.0 


[Spinal cord 


10.0 


Lung ca. Qaize ceU)NCI~H460 


0.0 


Uio/astroU87-MG 


0.0 


(Lung ca. (non-sm. cell) A549 


0.0 


gUo/astroU-118-MG 


0.0 


Lung ca. (non-s.cell) NCI-H23 


0.0 


[astrocytoma SW1783 


0.0 


Lung ca, (non-sxell) HOP-62 


0.0 


lneuro*; met SK-N-AS 


p.6 


Lung ca, (non-s.cl) NC1-H522 


0.0 


[astrocytoma SF-539 


p.o 


Lung ca, (squam.) SW 900 


0.0 


[astrocytoma SNB-75 


p.o 


Lung ca. (squam.) NCI-H596 


0.0 


bia SNB-19 


p.o 


|Marnmary gland 


0.0 


| glioma U251 


p.o 


Breast ca * (pLef) MCF-7 


0.0 


glioma SF-295 _ 


0.0 


[Breast ca.* (pl.ef) MDA-MB-231 


0.0 


Heart (fetal^ 


0.0 


iBreast ca* (pl.ef) T47D 


0.0 


[Heart ___ 


0.0 


jBreast ca. BT-549 


jo.o 
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Skeletal muscle (fetal) 


0.0 


Breast ca. MDA-N 


0.0 


Skeletal muscle 


0.0 


Ovary 


0.0 


Bone marrow 


0.0 


Ovarian ca. OVCAR-3 


0.0 


Thymus ! 


0.0 


Ovarian ca. OVCAR-4 


0.0 


Spleen 


0.0 


Ovarian ca. OVCAR-5 


0.0 


Lymph node 


0.0 


Ovarian ca. OVCAR-8 


0.0 


Colorectal 


0.0 


Ovarian ca. IGROV-1 


0.0 


Stomach 


0.0 


Ovarian ca.* (ascites) SK-OV-3 


0.0 


Small intestine 


0.0 


Uterus 


0.0 


Colon ca. SW480 


0.0 


Placenta 


0.0 


Colon ca * SW620(SW480 met) 


0.0 


Prostate 


0.0 


Colon ca. HT29 


0.0 


Prostate ca.* (bone met)PC-3 


0.0 


Colon ca. HCT-116 


0.0 


Testis 


0.0 


Colon ca. CaCo-2 


0.0 


Melanoma Hs688(A).T 


0.0 


Colon ca. tissue(OD03866) 


0.0 


Melanoma* (met) Hs688(B).T 


0.0 


Colon ca. HCC-2998 


0.0 


Melanoma UACC-62 


0.0 


Gastric ca.* Giver met) NCI-N87 


0.0 


Melanoma M14 


0.0 


Bladder 


0.0 


Melanoma LOX IMVI 


0.0 


Trachea 


100.0 


Melanoma* (met) SK-MEL-5 


0.0 


Kidney 


0.0 


Adipose 


0.0 



Table BID. Panel 2D 





ReL 

Exp.(%) 

Ag243, 

Run 

156536477 


Tissue Name 


ReL 

Exp.(%) 

Ag243, 

Run 

156536477 


Normal Colon 


0.0 


Kidney Margin 8120608 


0.0 


CC Well to Mod Diff (OD03866) 


0.0 


Kidney Cancer 8120613 


0.0 


CC Margin (OD03866) 


0.0 


Kidney Margin 8120614 


0.0 


CC Gr.2 rectosigmoid (OD03868) 


0.0 


Kidney Cancer 9010320 


0.0 


CC Margin (OD03868) 


0.0 


Kidney Margin 9010321 


0.0 


CC Mod Diflf(ODO3920) 


0.0 


Normal Uterus 


0.0 


CC Margin (ODO3920) 


0.0 


Uterus Cancer 06401 1 


0.0 


CC Gr.2 ascend colon (OD03921) 


0.0 


Normal Thyroid 


0.0 


CC Margin (OD03921) 


0.0 


Thyroid Cancer 064010 


0.0 


CC from Partial Hepatectomy 
(ODO4309)Mets 


0.0 


Thyroid Cancer A302152 


0.0 


Liver Margin (ODO4309) 


0.0 


Thyroid Margin A302153 


0.0 


Colon mets to lung (OD04451-01) 


0.0 


Normal Breast 


0.0 


Lung Margin (OD04451-02) 


0.0 


Breast Cancer (OD04566) 


0.0 


Normal Prostate 6546-1 


0.0 


Breast Cancer (OD04590-01) 


0.0 


Prostate Cancer (OD04410) 


21.9 


Breast Cancer Mets 
(OD04590-03) 


0.0 
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Prostate Margin (OD04410) JO 


o I 


fcreast Cancer Metastasis |q q J 
OD04655-05) 


Prostate Cancer (OD04720-01) ]c 


1.0 I 


breast Cancer 064006 0.0 


Prostate Margin (OD04720-02) |C 


1.0 


keast Cancer 1024 |0.0 j 


Normal Lung 061010 JO.O I 


Sreast Cancer 9100266 |l00.0 | 


Lung Met to Muscle (OD04286) |0.0 I 


breast Margin 9100265 10.6 | 


Muscle Margin (OD04286) |0.0 1 


Breast Cancer A209073 K 


>.0 j 


Lung Malignant Cancer (OP03126) |15.8 3 


3reast Margin A209073 p.O 1 


Lung Margin (OD03126) M 


Normal Liver |0.0 1 


Lung Cancer (OD04404) jCKO 


Liver Cancer 064003 JO.O { 


Lune Margin (OD04404) |0.0 


Liver Cancer 1025 |0.0 j 


Lung Cancer (OD04565) 1 


0.0 


Liver Cancer 1026 J21.9 


Lung Margin (OD04565) j 


0.0 


Liver Cancer 6004-T |0.0 J 


Lung Cancer (OD04237-01) I 


0.0 


Liver i issue ouu^f-iN i 


0.0 


Lung Margin (ODQ4237-02) j 


0.0 


Liver Cancer 6005-T J 


0.0 


Ocular Mel Met to Liver (ODO4310) | 


0.0 


Liver Tissue 6005-N | 


0.0 


Liver Margin (QDO4310) 


0.0 


Normal Bladder 1 


o.o 1 


, Melanoma Mets to Lung (OD04321) 


0.0 


Bladder Cancer 1023 | 


0.0 


Lung Margin (OD04321) 


0.0 


Bladder Cancer A302173 


o.o j 


Normal Kidney 


p.o 


Bladder Cancer (OD04718-01) 1 


0.0 i 


Kidney Ca, Nuclear grade 2 
(OD04338) 


0.0 


Bladder Normal Adjacent 
(OD04718-03) 


0.0 | 


Kidney Margin (OD04338) 


|0.0 


Normal Ovary 


0.0 


Kidney Ca Nuclear grade 1/2 
(OD04339) 


p.o 


Ovarian Cancer 064008 


p.o 


Kidney Margin (OD04339) 


p.o 


Ovarian Cancer (OD04768-07) 


p.o 1 


Kidney Ca, Clear cell type (OD04340) 


pF 


Ovary Margin (OD04768-08) 


jo.o 


Kidney Margin (OD04340) 


p.o 


Normal Stomach 


p.o ! 


Kidney Ca, Nuclear grade 3 
(OD04348) 


p.o 


Gastric Cancer 9060358 


0.0 | 


Kidney Margin (QD04348) 


p.o 


Stomach Margin 9060359 


JO.O 


Kidney Cancer (OD04622-01) 


jo.o 


Gastric Cancer 9060395 


0.0 | 


Kidney Margin (OD04622-03) 


p.o 


Stomach Margin 9060394 


p.o i 


Kidney Cancer (OD04450-01) 


|0.0 


Gastric Cancer 9060397 


p.o I 


Kidney Margin (OD04450-03) 


p.o 


Stomach Margin 9060396 


jo.o 


Kidney Cancer 8120607 


jo.o 


Gastric Cancer 064005 


jo.o 1 



Panel 1 Summary: Ag243 Expression of this gene is low/undetectable in all 
samples on this panel (CTs>35). 

Panel 1.3D Summary: Ag243 Expression of this gene is restricted to the trachea 
5 and a liver cancer cell line (CTs=33.5 - 34.5). Thus, expression of this gene could be used 
to differentiate between these samples and oflier samples on this panel and as a marker to 
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detect the presence of liver cancer. Furthermore, therapeutic modulation of the expression 
or function of this gene may be effective in the treatment of liver cancer. 

Panel 2D Summary: Ag243 Expression of this gene is restricted to the a breast 
cancer cell line (CT=34.5). Thus, expression of this gene could be used to differentiate 
5 between this sample and other samples on this panel and as a marker to detect the presence 
of breast cancer. Furthermore, therapeutic modulation of the expression or function of this 
gene may be effective in the treatment of breast cancer. 

Panel 4.1D Summary: Ag7477 Expression of this gene is low/undetectable in all 
samples on this panel (CTs>35). 

10 Panel 4D Summary: Ag243 Expression of this gene is low/undetectable in all 

samples on this panel (CTs>35). 



C. CG165528-01 (NOV9a): Neurexin I alpha precursor. 

15 - ■ Expression of gene CG165528-01 was assessed using the primer-probe set Ag5964, 

described in Table CA. Results of the RTQ-PCR runs are shown in Tables CB and CC. 



Table CA. Probe Name Ag5964 



Primers 


Sequeces 


Length 


Start 
Position 


SEQ 
ID No 


Forward 


5 1 -gatgtgaaagtcaccaggaatct-3 1 


23 


1204 


120 


Probe 


TET-5 1 -ttaccatagcgtgtccaatgcctgag-3 1 -TAMRA 


26 


1236 


121 


Reverse 


5 1 -gatattgtcaccgaacaatgtagttt-3 1 


26 


1264 


122 



20 Table CB. CNS neurodegeneration vl.O 



Tissue Name 


Rel. 

Exp.(%) 
Ag5964, 
Run 

248162714 


Rel. 

Exp.(%) 
Ag5964, Ru 
268784143 


Tissue Name 


Rel. 

Exp.(%) 
AgS964, 
Run 

248162714 


Rel. 

Exp.(%) 
AgS964, 
Run 

268784143 


AD 1 Hippo 


8.6 


11.5 


Control (Path) 3 
Temporal Ctx 


17.6 


16.6 
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AD 2 Hippo 3 


3.7 3 


[Control (Path) 4 L 4 L 
5 8 Temporal Ctx ! J 


7.3 


AD 3 Hippo 3 


.5 1 


.7 |AD I Occipital Ctx 11.0 |l 


3.1 


1 AD 4 Hippo 1 


5.0 1 


26 Y 
2.6 U 


J) 2 Occipital Ctx L 
Missing) | 


10 |( 


).0 1 


AD 5 hippo 1 


00.0 


100.0 Y 


lD 3 Occipital Ctx|2 


t.9 j] 


LI j 


AD 6 Hippo A 




J6.6 


0)4 Occipital Ctx|: 


*4.6 1 


L8.8 1 


Control 2 Hippo J: 


K).6 : 


J4.0 p 


tf> 5 Occipital Ctx k 


U.5 J: 




Control 4 Hippo J 


19.9 


17.8 


KD 6 Occipital Ctx p 


U.5 i 


41.8 


Control (Path) 3 j 


L1.0 


5.6 j 


:tx 1 


3.5 I 


2.2 


AD 1 Temporal Ctx 1 


11.4 


93 I 


control z vjccipiiai ■ 
2tx | 


56.0 


48.6 


IAD 2 Temporal Ctx J 


40.6 


293 j 


^ontrol 3 v/ccipnai j 

ctx i 


28.5 


15.4 


AD 3 Temporal Ctx 


4.6 


1 

2.9 


Lontrol 4 ijccipiiai i 


7.7 


13.4 | 


IAD 4 Temporal Ctx | 


37.9 


27.9 1 


Control (Path) 1 
Occipital Ctx 


92.0 


86.5 1 


AD 5 Inf Temporal 
|Ctx 


97.3 


59.9 


Control (Path) z | 
Occipital Ctx 


21.6 


12.9 


IAD 5 SupTemporal 
|Ctx 


45.1 


29.3 


Control (Pain) 3 
Occipital Ctx 


5.8 


4.9 | 


J AD 6 Inf Temporal 
Ctx 


49.3 


55.9 


.Control {jrmn) <+ 
Occipital Ctx 


19.8 


|l0.9 | 


AD 6 Sup Temporal 
Ctx 


57.4 


75.3 


[Control 1 Parietal 
Ctx 




12.9 


{Control 1 Temporal 
Ctx 


28.7 


18.2 


[Control 2 Parietal 
Ctx 


140.9 


24.1 


[Control 2 Temporal 
jCtx 


47.0 


21.5 


IControl 3 Parietal 
Ctx 


20.4 


J19.1 | 


[Control 3 Temporal 


132.3 


24.1 


Control (Path) 1 
Parietal Ctx 


95.9 


72.2 | 


JCtx 

Control 4 Temporal 
Ctx 


14.8 


17.2 


JControl(Path)2 
iParietal Ctx 


32.3 


|31.4 


Control (Path) 1 
(Temporal Ctx 


80.7 


97.9 


Control (Path) 3 
IParietal Ctx 


U.9 


112.2 


Control (Path) 2 
[Temporal Ctx 


57.8 


49.3 


Control (Path) 4 
IParietal Ctx 


J66.4 


33.0 



Table CC. General screening panel vl.5 



Tissue Name 


Rel. 

Exp.(%) 
Ag5964, 
Run 

248163367 


issue Name 


Rel. 

Exp.(%) 
Ag5964, 
Run 

248163367 
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[Adipose - 


L6 1 


Serial ca. TK-10 < 


3.0 


Melanoma* Hs688(A).T ( 


).0 1 


Bladder ? 


S.l 


Melanoma* Hs688(B).T 


).0 ( 


3astric ca. (liver met.) NCI-N87 ( 


3.0 


[Melanoma* M14 


).0 < 


3astric ca. KATO III 


3.0 


HVfelanoma* LOXIMVI 


3.0 


Colon ca. SW-948 


3.0 


Melanoma* SK-MEL-5 


3.0 


Colon ca.SW480 


O.O i 


(Squamous cell carcinoma SCC-4 


3.0 


Colon ca* (SW480 met) SW6^0 


0.0 


Testis Pool 


3.0 


Colon ca. HT29 


0.0 


Prostate ca * (bone met) PC-3 


0.0 


Colon ca.HCT-1 16 


0.0 


IProstate Pool 


2.5 


Colon ca. CaCo-2 


0.6 


[Placenta 


0.0 


Colon cancer tissue 


0.0 


Uterus Pool 


5.7 


Colon ca.SWl 116 


0.0 


Ovarian ca. OVCAR-3 


0.0 


Colon ca.Colo-205 


0.0 


Ovarian ca. SK-OV-3 


0.0 


Colon ca.SW-48 


0.0 


[Ovarian ca. OVCAR-4 


0.0 


Colon Pool 


0.3 


Ovarian ca. OVCAR-5 


0.0 


Small Intestine Pool 


13.8 


Ovarian ca. IGROV-1 


0.0 


Stomach Pool 


4.5 


(Ovarian ca. OVCAR-8 


0.0 


Bone Marrow Pool 


4.3 


(Ovary 


0.0 


Fetal Heart 


0.5 


Breast caMCF-7 


0.0 


Heart Pool 


4.2 


Breast ca. MDA-MB-231 


0.0 


Lymph Node Pool 


2.8 


Breast ca.BT 549 


0.0 


Fetal Skeletal Muscle 


5.4 


Breast ca. T47D 


0.0 


Skeletal Muscle Pool 


0.7 


Breast ca. MDA-N 


0.0 


Spleen Pool 


1.0 


[Breast Pool 


0.0 


Thymus Pool 


1.3 


(Trachea 


5.1 


CNS cancer (glio/astro) U87-MG 


0.0 | 


Lung 


0.0 


CNS cancer (glio/astro) U-l 18-MG 


0.0 


Fetal Lung 


7.0 


CNS cancer (neuro;met) SK-N-AS 


0.4 


Lungca.NCI-N417 


4.2 


CNS cancer (astro) SF-539 


0.0 i 


|Lung ca. LX-1 


0.0 


CNS cancer (astro) SNB-75 


0.0 


Lungca.NCI-H146 


4.8 


CNS cancer (glio) SNB-19 


0.0 


Lungca.SHP-77 


3.2 


CNS cancer (glio) SF-295 


0.0 


iLung ca. A549 


0.0 


Brain (Amygdala) Pool 


37.4 


fcmgca.NCI-H526 


0.0 


Brain (cerebellum) 


43.8 


fiLungca.NCI-H23 


0.0 


Brain (fetal) 


100.0 


Lungca.NCI-H460 


0.0 


Brain (Hippocampus) Pool 


40.J 


Lung ca. HOP-62 


0.0 


Cerebral Cortex Pool 


47.6 


Lungca.NCI-H522 


0.0 


Brain (Substantia nigra) Pool 


35.4 


Liver 


0.0 


Brain (Thalamus) Pool 


61.1 


(Fetal Liver 


0.7 


Brain (whole) 


46.3 


lliver ca. HepG2 


0.0 


Spinal Cord Pool 


20.9 


iKidney Pool 


2.0 


Adrenal Gland 


2.4 


Fetal Kidney 


5.6 


Pituitary gland Pool 


7.6 


JRenal ca. 786-0 


0.0 


Salivary Gland 


2.3 
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Renal ca. A498 


0.0 


Thyroid (female) 


0.0 


Renal ca.ACHN 


0.0 


Pancreatic ca. CAPAN2 


0.0 


Renal ca.UO-31 


0.0 


Pancreas Pool 


1.3 



CNS_neurodegeneration_vl.O Summary: Ag5964 Two experiments with same 
probe-primer sets are in good agreement This panel confirms the expression of this gene at 
low levels in the brain in an independent group of individuals. This gene is found to be 
5 slightly down-regulated in the temporal cortex of Alzheimer's disease patients. Therefore, 
up-regulation of this gene or its protein product, or treatment with specific agonists for this 
receptor may be«of use in reversing the dementia/memory loss associated with this disease 
and neuronal death. 

General_screeningLpanel_vl.5 Summary: Ag5964 Expression of this gene is 
10 seen exclusively in all the regions of brain region, with highest expression in fetal brain 
(CT=30.9). Therefore, therapeutic modulation of this gene product may be usefol in the 
treatment of central nervous system disorders such as Alzheimer's disease, Parkinson's 
disease, epilepsy, multiple sclerosis, schizophrenia and depression. 

D. CG165528-02 (NOV9b): Neurexin I beta. 
1 5 Expression of gene CG165528-02 was assessed using the primer-probe set Ag7944, 

described in Table DA. Results of the RTQ-PCR runs are shown in Table DB. 



Table DA. Probe Name Ag7944 



Primers 


Sequeces 


Length 


Start 
Position 


SEQ 
ID No 


Forward 


5 1 -gcaccacatccaccatttc-3 ' 


19 


213 


123 


Probe 


TET-5 ' -cagcagcaagcatcattcagtgcc-3 1 -TAMRA 


24 


237 


124 


Reverse 


5 1 -gatgccggtgacctgtaga-3 ' 


19 


269 


125 



20 Table PB.CNS neurod egeneration vl.0 



Tissue Name 


ReL 

Exp.(%) 
Ag7944, 
Run 

319510463 


Tissue Name 


ReL 

Exp.(%) 
Ag7944, 
Run 

319510463 


AD 1 Hippo 


5.9 


Control (Path) 3 Temporal Ctx 


4.7 


AD 2 Hippo 


13.2 


Control (Path) 4 Temporal Ctx 


48.3 
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AD 3 Hippo 


3.5 


AD 1 Occipital Ctx 


17.4 


AD 4 Hippo 


4.7 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 Hippo 


100.0 


AD 3 Occipital Ctx 


3.3 


AD 6 Hippo 


31.6 


AD 4 Occipital Ctx 


23.8 


Control 2 Hippo 


15.9 


AD 5 Occipital Ctx 


56.6 


Control 4 Hippo 


3.8 


AD 6 Occipital Ctx 


16.2 


Control (Path) 3 Hippo 


2.4 


Control 1 Occipital Ctx 


1.7 


AD 1 Temporal Ctx 


9.2 


Control 2 Occipital Ctx 


64.6 


AD 2 Temporal Ctx 


31.4 


Control 3 Occipital Ctx 


22.7 


AD 3 Temporal Ctx 


6.4 


Control 4 Occipital Ctx 


2.4 


AD 4 Temporal Ctx 


23.8 


Control (Path) 1 Occipital Ctx 


72.2 


AD 5 Inf Temporal Ctx 


79.0 


Control (Path) 2 Occipital Ctx 


12.9 


AD 5 Sup Temporal Ctx 


20.0 


Control (Path) 3 Occipital Ctx 


o.y 


AD 6 Inf Temporal Ctx 


30.8 


Control (Path) 4 Occipital Ctx 


23.3 


AD 6 Sup Temporal Ctx 


403 


Control 1 Parietal Ctx 


5.8 


Control 1 Temporal Ctx 


2.7 ' 


Control 2 Parietal Ctx 


37.4 1 


Control 2 Temporal Ctx 


33.4 


Control 3 Parietal Ctx 


16.6 


Control 3 Temporal Ctx 


19.8 


Control (Path) 1 Parietal Ctx 


81.8 


Control 3 Temporal Ctx 


7.7 


Control (Path) 2 Parietal Ctx 


28.1 


Control (Path) 1 Temporal Ctx 


44.8 


Control (Path) 3 Parietal Ctx 


1.8 


Control (Path) 2 Temporal Ctx 


47.6 


Control (Path) 4 Parietal Ctx 


62.4 



CNS_neurodegeneration_vl.O Summary: Ag7944 No differential expression of 
this gene was detected hetween Alzheimer ! s diseased postmortem brains and those of 
non-demented controls in this experiment. However, this panel confirms the expression of 
5 this gene at low levels in the brains of an independent group of individuals. Therefore, 
therapeutic modulation of this gene product maybe useful in the treatment of central 
nervous system disorders such as Parkinson's disease, epilepsy, multiple sclerosis; 
schizophrenia and depression. 

Panel 4.1D Summary: Ag7944 Expression of this gene is low/undetectable (CTs 
10 > 35) across all of the samples on this panel. 

E. CG165666-01 (NOVlOa): CGI-87 PROTEIN. 

Expression of gene CG165666-01 was assessed using the primer-probe set Ag5963, 
described in Table EA. Results of the RTQ-PCR runs are shown in Tables EB, EC and ED. 
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Table EA. Probe Name Ag5963 



Primer 

s 


Seqences 


Lengt 
h 


Start 

Positio 

n 


SE 

Q 
ED 

No 


SEES 


5 ' -gagacaagtcctaaatgccgac-3 • 


22 


159 


126 


Probe 


TET-5 1 -aacaatcttttgttggattgaaacagctaatcct-3 ' - 
TAMRA 


34 


188 


127 
12T 


Reverse 


5 1 -ctagtagtgccagcctgacaaa-3 ' 


22 


226 



Table EB. CNS neurodegeneration vl.O 



Tissue Name 


ReL 

Ag5963, 
Run 

248162713 


Tissue Name 


Kei. 

Exp.(%) 
Ag5963, 
Run 

248162713 


AD 1 Hippo 


10.7 


Control (Path) 3 Temporal Ctx 


3.8 


AD 2 Hippo 


28.7 


control (iratnj 4- lemporai ux 


Z /.j 


AD 3 Hippo 


7.5 


AD 1 Occipital Ctx 


12.6 


AD 4 Hippo 


7.4 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 Hippo 


100.0 


AD 3 Occipital Ctx 


6.4 j 


AD 6 Hippo j 


50.0 


AD 4 Occipital Ctx 


16.8 


Control 2 Hippo 


29.7 


AD 5 Occipital Ctx 


54.3 


Control 4 Hippo 


13.6 


AD 6 Occipital Ctx 


16.4 


Control (Path) 3 Hippo 


4.8 


Control 1 Occipital Ctx 


3.3 


AD 1 Temporal Ctx 


27.4 


Control 2 Occipital Ctx 


57.4 


AD 2 Temporal Ctx 


39.0 


Control 3 Occipital Ctx 


13.7 


AD 3 Temporal Ctx 


4.2 


Control 4 Occipital Ctx 


6.3 


AD 4 Temporal Ctx 


23 .2 


Control (Path) 1 Occipital Ctx 


84.1 


AD 5 Inf Temporal Ctx 


72.7 


Control (Path) 2 Occipital Ctx 


11.0 


AD 5 Sup Temporal Ctx 


40.6 


Control (Path) 3 Occipital Ctx 


3.0 


AD 6 Inf Temporal Ctx 


46.3 


Control (Path) 4 Occipital Ctx 


21.8 


AD 6 Sup Temporal Ctx 


42.6 


Control 1 Parietal Ctx 


8.0 ! 


Control 1 Temporal Ctx 


5.4 


Control 2 Parietal Ctx 


25.3 


Control 2 Temporal Ctx 


29.9 


Control 3 Parietal Ctx 


14.5 


Control 3 Temporal Ctx 


9.3 


Control (Path) 1 Parietal Ctx 


63.3 


Control 3 Temporal Ctx 


8.7 


Control (Path) 2 Parietal Ctx 


24.8 


Control (Path) 1 Temporal Ctx 


51.4 


Control (Path) 3 Parietal Ctx 


1.9 


Control (Path) 2 Temporal Ctx 


36.6 


Control (Path) 4 Parietal Ctx 


34.9 
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Table EC. General screening roanel vl.5 



li 

Tissue Name 


£el. 

Exp.(%) 
&g5963, i 
Run 

247945158 


ssue Name 


Rel. 

Exp.(%) 
Ag5963, 
Run 


Adipose 


9.9 


venal ca. IJv-lO 




Melanoma* Hs688(A).T 


56.6 


Bladder 


o o 
8.8 


Melanoma* Hs688(B).T 


30.4 


Gastric ca. (liver met) NCI-N87 


100.0 


Melanoma* M14 


15.7 


Gastnc ca. KATO HI 


84.1 


Melanoma* LOXIMVI 


60.7 ! 


Colon ca. SW-948 


9.1 


Melanoma* SK-MEL-5 


20.9 


Colon ca. S W480 


24.8 


Squamous cell carcinoma SCC-4 


12.6 


Colon ca * (SW480 met) SW620 


19.5 


Testis Pool 


15.3 


Colon ca. HT29 


13.6 


Prostate ca.* (bone met) PC-3 


42.9 


Colon ca.HCT-1 16 


65.5 


Prostate Pool 


24.5 


Colon ca. CaCo-2 


23.0 


Placenta 


5.3 


Colon cancer tissue 


23.0 


Uterus Pool 


14.2 


Colon ca. SW1 116 


52 


Ovarian ca. OVCAR-3 


49.3 


Colon ca. Colo-205 


16.7 


Ovarian ca. SK-OV-3 


7.8 


Colon ca. SW-48 


6.1 


Ovarian ca. OVCAR-4 


6.9 


Colon Pool 


8.5 


Ovarian ca. OVCAR-5 


26.1 


Small Intestine Pool 


9.9 


Ovarian ca. IGROV-1 


28.9 


Stomach Pool 


8.0 


Ovarian ca. OVCAR-8 


10.1 


Bone Marrow Pool 


7.8 


Ovary 


5.2 


Fetal Heart 


13.9 


Breast ca.MCF-7 


26.6 


Heart Pool 


17.7 


Breast ca. MDA-MB-231 


31.9 


Lymph Node Pool 


0.0 


Breast ca. BT 549 


16.8 


Fetal Skeletal Muscle 


5.0 


Breast ca. T47D 


4.3 


Skeletal Muscle Pool 


50.0 


Breast ca. MDA-N 


13.5 


Spleen Pool 


17.1 


Breast Pool 


26.4 


Thymus Pool 


13.0 


Trachea 


16.2 


CNS cancer (glio/astro) Uo/-MVj 


27.9 


Lung 


0.0 


CNS cancer (gho/astro) U-118-MG 


88.9 S 


Fetal Jjung 






72 7 


Lungca.NCI-N417 


2.9 


CNS cancer (astro) SF-539 


38.7 


Lung ca. LX-1 


35.6 


CNS cancer (astro) SNB-75 


77.4 


LungcaNCI-H146 


8.8 


CNS cancer (glio) SNB-19 


9.7 


Lungca.SHP-77 


61.1 


CNS cancer (glio) SF-295 


70.2 


Lung ca. A549 


95.3 


Brain (Amygdala) Pool 


29.5 


Lung ca NCI-H526 


3.0 


Brain (cerebellum) 


47.3 


Lungca.NCI-H23 


34.9 


Brain (fetal) 


41.8 


Lungca.NCI-H460 


21.0 


Brain (Hippocampus) Pool 


6.2 


Lung ca. HOP-62 


*9.0 


Cerebral Cortex Pool 


33.2 


Lung ca.NCI-H522 


15.1 


Brain (Substantia nigra) Pool 


10.2 
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Liver 


22 


Brain (Thalamus) Pool 


13.3 


Fetal Liver 


10.2 


Brain (whole) 


12.1 


Liver ca. HepG2 


15.6 


Spinal CoidPool 


6.4 


Kidney Pool 


14.1 


Adrenal Gland 


62 


Fetal Kidney 


23.0 


Pituitary gland Pool 


2.1 


Renal ca. 786-0 


12.1 


Salivary Gland 


25.3 


Renal ca, A498 


6.6 


Thyroid (female) 


5.7 ' 


Renai ca. ACHN 


42.3 


Pancreatic ca. CAPAN2 


14.3 


Renal ca. UO-31 


3.8 


Pancreas Pool 


30.6 



Table EP. Panel 4.1D 



Tissue Name 


Rel. 

IltXp.l /O ) 

g5963, 
Run 

247851482 


Tissue Name 


Rel. 

Ag5963, 
Run 

247851482 


Secondary Thl act 


47.0 


HUVECIL-lbeta 


27.9 


Secondary Th2 act 


55.5 


HUVEC IFN gamma 


31.0 


Secondary Trl act 


15.3 


HUVEC TNF alpha + IFN gamma 


0.0 


Secondary Thl rest 


0.0 


HUVEC TNF alpha + IL4 


0.0 


Secondary Th2 rest 


0.0 


HUVEC IL-11 


9.5 


Secondary Trl rest 


0.0 


Lung Microvascular EC none 


84.7 . 


Primary Thl act 


4.8 


Lung Microvascular EC TNFalpha + 
IHbeta 


17.4 


Primary Th2 act 


34.6 


Microvascular Dermal EC none 


0.0 


Primary Trl act 


29.5 


Microsvasular Dermal EC TNFalpha + 
IL-lbeta 


5.5 


Primary Thl rest 


0.0 


Bronchial epithelium TNFalpha + 
ILlbeta 


22.1 


Primary Th2 rest 


11.4 


Small airway epithelium none 


53.2 


Primary Trl rest 


0.0 


Small airway epithelium TNFalpha + 
IL-lbeta 


54.0 


CD45RA CD4 lymphocyte act 


45.1 


Coronery artery SMC rest 


30.1 


CD45RO CD4 lymphocyte act 


55.5 


Coronery artery SMC TNFalpha + 
IL-lbeta 


36.1 


CD8 lymphocyte act 




Astrocytes rest 


0.0 ! 


Secondary CD8 lymphocyte rest 


212 


Astrocytes TNFalpha + IHbeta 


0.0 


Secondary CDS lymphocyte act 


0.0 


KU-812 (Basophil) rest 


24.1 


CD4 lymphocyte none 


2.7 


KU-812 (Basophil) PMA/ionomycin 


47.3 


2iyThl/Th2/Trl anti-CD95 
CH11 


0.0 


CCD1 106 (Keratinocytes) none 


32.5 


LAK cells rest 


13.5 


CCD1 106 (Keratinocytes) TNFalpha + 
IL-lbeta 


35.6 


LAK cells IL-2 


9.0 


Liver cirrhosis 


10.0 
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IAKceUsIL-2+IL-12 


0.0 


NCI-H292none 


20.9 


LAK cells EL-2+IFN gamma 


12.6 


NCI-H292 IL-4 


39.0 


LAK cells IL-2+ IL-18 


12.3 


NCI-H292 E^9 


47.0 j 


LAK cells PMA/ionomycin 


13.6 


NCI-H292 IL-13 


69.3 


NK Cells BL-2 rest 


48.3 


NCI-H292 EFN gamma 


17.4 1 


Two Way MLR 3 day 


10.9 


HPAEC none 


3.8 


Two Way MLR 5 day 


0.0 


HPAEC TNF alpha + H^l beta 


34.4 


Two Way MLR 7 day 


0.0 


Lung fibroblast none 


31.0 


PBMCrest 


0.0 


Lung fibroblast TNF alpha + IL-1 beta 


33.0 1 


PBMCPWM 


5.5 


Lung fibroblast IL-4 


12.4 


PBMC PHA-L 


5.8 


Lung fibroblast IL-9 


21.6 


Ramos (B cell) none 


3.9 


Lung fibroblast IL-1 3 


0.0 


Ramos (B cell) ionomycin 


21.6 


Lung fibroblast IFN gamma 


42.9 


B lymphocytes PWM 


40.3 


Dermal fibroblast CCD1070 rest 


69.7 


B lymphocytes CD40L and LL-4 


57.0 


Dermal fibroblast CCD1070 TNF 
alpha 


1 fin fls 


EOL-1 dbcAMP 


43.2 


Dermal fibroblast CCD1070 IL-1 beta 


37.1 


EOI^l dbcAMP PMA/ionomycin 


6J5 


Dermal fibroblast IFN gamma 


6.7 


Dendritic cells none 


11.8 


Dermal fibroblast IL-4 


32.8 1 


Dendritic cells LPS 


0.0 


Dermal Fibroblasts rest 


39.0 


Dendritic cells anti-CD40 


8.7 


Neutrophils TNFa+LPS 


0.0 


Monocytes rest 


6.4 


Neutrophils rest 


24.8 


Monocytes LPS 


21.3 


Colon 


0.0 


Macrophages rest 


12.5 


Lung 


0.0 


Macrophages LPS 


0.0 


Thymus 


5.1 


HUVECnone 


21.3 


Kidney 


23.3 


HUVEC starved 


41.2 







CNS^neurodegeneration^vl.O Summary: Ag5963 This panel confirms the 
expression of this gene at low levels in the brain in an independent group of individuals. 
This gene is found to be slightly upregulated in the temporal cortex of Alzheimer's disease 
5 patients. Blockade of this receptor may be of use in the treatment of this disease and 
decrease neuronal death. 

General screening panel_vl.5 Summary: Ag5963 Higest expression of this 
gene is detected in a gastric cancer NCI-N87 cell line (CT=31). Moderate to low levels of 
expression of this gene is also seen in cluster of cancer cell lines derived from pancreatic, 
10 gastric, colon, lung, liver, renal, breast, ovarian, prostate, squamous cell carcinoma, 

melanoma and brain cancers. Thus, expression of this gene could be used as a marker to 
detect the presence of these cancers. Furthermore, therapeutic modulation of the expression 
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or function of this gene may be effective in the treatment of pancreatic, gastric, colon, lung, 
liver, renal, breast, ovarian, prostate, squamous cell carcinoma, melanoma and brain 
cancers. 

Among tissues with metabolic or endocrine function, this gene is expressed at 
5 moderate to low levels in pancreas, adipose, skeletal muscle, heart, fetal liver and the 
gastrointestinal tract. Therefore, therapeutic modulation of the activity of this gene may 
prove useful in the treatment of endocrine/metabolically related diseases, such as obesity 
and diabetes. 

In addition, this gene is expressed at moderate to low levels in all regions of the 
10 central nervous system examined, including amygdala, substantia nigra, thalamus, 

cerebellum, cerebral cortex, and spinal cord. Therefore, therapeutic modulation of this gene 
product may be useful in the treatment of central nervous system disorders such as 
Alzheimer's disease, Parkinson's disease, epilepsy, multiple sclerosis, schizophrenia and 
depression. 

1 5 Panel 4.1D Summary: Ag5963 Low expression of this gene is detected in TNF 

alpha activated dermal fibroblast (CT=34.6). Therefore, theratpeutic modulation of this 
gene may be useful in the treatment of skin disorders, including psoriasis. 



F. CG165676-01(NOVlla): INTEGRUM ALPHA-2 PRECURSOR 

Expression of gene CG165676-01 was assessed using the primer-probe set Ag45 10, 
described in Table FA. Results of the RTQ-PCR runs are shown in Tables FB, FC and FD. 



Table FA. Probe Name Ag4510 



Primers 


Sequnces 


jstart 
Length position 


SEQ 
ID No 


Forward 


5 1 -aaaatttcaggcacaccaaag-3 1 


21 |3018 


129 


Probe 


TET-5 1 -aattgaactgcagaactgcttcctgt-3 1 -TAMRA 


26 3039 


130 


Reverse 


5 ' -tctcctttcatgtgaacgtctt-3 1 


22 |3087 


131 
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Table FB. AI compreheiasive paiael vl.O 



Tissune Name 


itvei. 

Ag4510, 
Run l 
46953623 


Tissue Name 


Jfctel. 

Ag4510, 
Rum 

246953623 


1 10967 COPD-F 


5.8 


1 12427 Match Control Psoriasis-F 


38.2 


110980 COPD-F 


8.8 | 


112418 Psoriasis-M 


6A 


110968 COPD-M 1 


3.8 


1 12723 Match Control Psoriasis-M 


5.3 


1 10977 COPD-M 


29.7 j 


112419 Psoriasis-M 


6.4 


1 10989 EmDhvsema-F 


37.9 


1 12424 Match Control Psoriasis-M 


7.3 


1 1 0992 Emphysema-F j 


8.4 


1 12420 Psoriasis-M 


25.9 


110993 Emphysema-F 


5.4 


1 12425 Match Control Psoriasis-M 


35.6 


1 1 0994 Emphysema-F 


2.1 


lvWooiJ (Mf) UA J5one-rSacKUS 




110995 Emphysema-F 


22.4 


lV**oy\) (JMLr) Aaj Normal 
B one -B ackus 

Mar VA1W Jk-* ** Vll 


16.6 


1 1 0OQ6 Rrrmlrvsema-F 


6.7 


104691 (MF) OA Synovium-Backus 


19.5 


1 10Q07 A^thma-M 1 

A 1U77 / .rVjlJ 11 1 let— ivx 


8.2 


104692 (BA) OA Cartilage-Backus 


1.7 


1 1 1001 Asthma-F 


16.6 


104694 (BA) OA Bone-Backus 




111002Astlima-F 


26.6 


104695 (BA) Adj "Normal" 
Bone-Backus 


28.9 


1 1 1003 Atopic Asthma-F 


32.8 


104696 (BA) OA Synovium-Backus 


12.8 


1 1 1004 Atopic Asthma-F 


32.5 


104700 (SS) OA Bone-Backus 


15.4 


1 1 1005 Atopic Astnma-F 


Z/*.\J 


104701 (SS) Adj "NorniaT 
Bone-Backus 


1 O A 

ly.o 


1 1 1006 Atopic Asthma-F 


5.1 


104702 (SS) OA Synovium-Backus 


32.8 


111417Allergy-M 


14.8 


1 17093 OA Cartilage Rep7 


17.2 


1 12347 Allergy-M 


0.0 


112672 OA Bone5 


16.8 


1 12349 Normal Lung-F 


0.0 


112673 OA Synoviums 


11.8 


1 12357 Normal Lung-F 


16.3 


1 12674 OA Synovial Fluid cells5 


8.0 


1 12354 Normal Lung-M 


5.7 


1 17100 OA Cartilage Repl4 


0.8 


1 12374 Crohns-F 


5.3 


112756 OA Bone9 


30.8 


1 12389 Match Control Crohns-F 


31.6 


112757 OA Synovium9 


3.2 


112375 Crohns-F 


5.4 


1 12758 OA Synovial Fluid Cells9 


8.1 


1 12732 Match Control Qohns-F 


22.7 


1 17125 RA Cartilage Rep2 


9.9 


112725 Crohns-M 


3.3 


113492 Bone2RA 


50.0 


112387 Match Control Crohns-M 


5.4 


113493 Synovium2 RA 


16.6 


112378 Crohns-M 


0.0 


1 13494 Syn Fluid Cells RA 


25.5 


1 12390 Match Control Crohns-M 


60.3 


113499 Cartilage4RA 


28.5 


112726 Crohns-M 


27.9 


1 13500 Bone4RA 


42.6 


112731 Match Control Crohns-M 


12.0 


113501 Synovium4RA 


30.1 


112380 Ulcer Col-F 


23.3 


1 13502 Syn Fluid Ceils4 RA 


15.9 


1 12734 Match Control Ulcer 
Col-F 


65.5 


113495 Cartilage3RA 


25.2 


112384 Ulcer Col-F 


63.3 


113496 Bone3RA 


34.4 
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1 12737 Match Control Ulcer 
Col-F 


13.2 


113497 Synovium3 RA 


17.4 


112386 Ulcer Col-F 


2.0 


1 13498 Syn Fluid Cells3 RA 


45.1 


1 12738 Match Control Ulcer 
Col-F 


25.3 


1 17106 Normal Cartilage Rep20 


1.5 


112381 Ulcer Col-M 


0.4 


1 13663 Bone3 Normal 


A 1 

0.1 


1 12735 Match Control Ulcer 
Col-M 


2.1 


113664 Synovium3 Normal 


0.0 


112382 Ulcer Col-M 


35.6 


1 13665 Syn Fluid Cells3 Normal 


0.0 


1 12394 Match Control Ulcer 
Col-M 


1.2 


117107 Normal Cartilage Rep22 


5.6 


112383 Ulcer Col-M 


39.0 


1 13667 Bone4 Normal 


T5 


1 12736 Match Control Ulcer 
Col-M 


16.3 


113668 Synovium4 Normal 


6.0 


112423 Psoriasis-F 


12.3 


1 13669 Syn Fluid Cells4 Normal 


9.1 



Table FC. General screening panel vl.4 



Tissue Name 


ReL 

Exp.(%) 
Ag4510, 
Run 

222695870 


issue Name 


ReL 

Exp.(%) 
Ag4510, 
Run 

222695870 


Adipose 


1.7 


Renal ca. TK-10 


92 


Melanoma* Hs688(A).T 


0.9 


Bladder 


8.0 


Melanoma* Hs688(B).T 


4.3 


Gastric ca. (liver met) NCI-N87 


35.1 


Melanoma* M14 


5.6 


Gastric ca. KATO HI 


21.0 


Melanoma* LOXIMVI 


40.3 


Colon ca. SW-948 


3.5 


Melanoma* SK-MEL-5 


4.3 


Colon ca. SW480 


12.8 | 


Squamous cell carcinoma SCC-4 


22.1 


Colon ca * (SW480 met) SW620 


5.6 


Testis Pool 


0.9 


Colon ca. HT29 


2.9 


Prostate ca.* (bone met) PC-3 


363 


Colon ca.HCT-1 16 


10.4 


Prostate Pool 


2.3 


Colon ca. CaCo-2 


5.7 


Placenta 


0.2 


Colon cancer tissue 


17.0 


Uterus Pool 


0.4 


Colon ca. SW1116 


1.5 


Ovarian ca. OVCAR-3 


1.4 


Colon ca. Colo-205 


2.7 j 


Ovarian ca. SK-OV-3 


2.2 


Colon ca. SW-48 


3.5 


Ovarian ca. OVCAR-4 


0.7 


Colon Pool 


1.6 


Ovarian ca. OVCAR-5 


10.4 


Small Intestine Pool 


1.9 


Ovarian ca. IGROV-1 


7.4 


Stomach Pool 


2.3 j 


Ovarian ca. OVCAR-8 


1.2 


Bone Marrow Pool 


0.9 


Ovary 


0.8 


Fetal Heart 


1.1 


Breast ca. MCF-7 


19.3 


Heart Pool 


OA 


Breast ca. MDA-MB-231 


64.6 


Lymph Node Pool 


1.5 


Breast ca. BT 549 


jo.o 


Fetal Skeletal Muscle 


1.4 
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Breast ca.T47D 


17.0 


Skeletal Muscle Pool |( 


>.l | 


Breast ca. MDA-N 


3.2 


Spleen Pool |4.2 


Breast Pool ! 


1.8 


Thymus Pool ^ 


1.0 


Trachea 


6.6 


CNS cancer (glio/astro) U87-MG : 


13.3 


Lung 


0.2 


CNS cancer (glio/astro) U-l 1 8-MG 


18.7 


Fetal Lung 


7.2 


CNS cancer (neuro;met) SK-N-AS 


24.0 


Lung ca. NCI-N417 


0.0 


CNS cancer (astro) SF-539 


JJ2 


Lung ca. LX-1 


6.0 


CNS cancer (astro) SNB-75 


1.9 


Lungca.NCI-H146 


0.8 


CNS cancer (glio) SNB-19 


6.9 


Lungca. SHP-77 


0.0 


CNS cancer (glio) SF-295 


100.0 


Lung ca. A549 


10.8 


Brain (Amygdala) Pool 


1.9 


Lungca.NCI-H526 


0.2 


Brain (cerebellum) 


0.1 


Lungca.NCI-H23 


9.9 


Brain (fetal) 


0.8 


Lungca.NCI-H460 


1.0 


Brain (Hippocampus) Pool 


1.4 


Lung ca. HOP-62 


17.9 


Cerebral Cortex Pool 


1.6 


Lung ca. NCI-H522 


0.1 


Brain (Substantia nigra) Pool 


2.0 


Liver 


0.0 


Brain (Thalamus) Pool 


2.3 


Fetal Liver 


0.6 


Brain (whole) 


n a ■ \ 


Liver ca. HepG2 


16.7 


Spinal Cord Pool 


2.4 


Kidney Pool 


1.7 


Adrenal Gland 


3.7 


Fetal Kidney 


7.1 


Pituitary gland Pool 


0.2 


Renal ca. 786-0 


1.1 


Salivary Gland 


0.7 


Renal ca. A498 


2.0 


Thyroid (female) 


1.0 


Renal ca. ACHN 


1.0 


Pancreatic ca. CAPAN2 


34.2 


Renal ca.UO-31 


8.5 


Pancreas Pool 


1.9 


Table FD. Panel 4.1D 




Tissue Name 


ReL 

Exp.(%) 
g4510, 
Run i 
246789401 


Tissue Name 


Rel. 

Exp.(%) 
Ag4510, 
Run 

246789401 


Secondary Hil act 


9JS 


HUVEC IL-lbeta 


36.1 


Secondary Th2 act 


10.7 


HUVEC IFN gamma 


22.8 


Secondary Trl act 


2.4 


HUVEC TNF alpha + IFN gamma 


3.1 


Secondary Thl rest 


0.1 


HUVEC TNF alpha +EL4 


2.5 


Secondary Th2 rest 


0.2 


HUVEC IL-11 


17.2 


Secondary Trl rest 


0.0 


Lung Microvascular EC none 


79.0 


Primary Thl act 


0.0 


Lung Microvascular EC TNFalpha + 
IL-lbeta 


11.2 


Primary Th2 act 


0.9 


Microvascular Dermal EC none 


1.9 


Primary Trl act 


1.4 


Microsvasular Dermal EC TNFalpha + 
IL-lbeta 


3.6 
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Primary Thl rest 


0.0 


Bronchial epithelium TNFalpha + 
ILlbeta 


26.4 


Primary Th2 rest 


03 


Small airway epithelium none 


15.7 


Primary Trl rest 


0.1 


Small airway epithelium TNFalpha + 
IL-lbeta 


42.3 


CD45RA CD4 lymphocyte act 


16.8 


Coronery artery SMC rest 


27.0 


CD45RO CD4 lymphocyte act 


0.8 


dorririf»rv »rf#*rv QA/Tr^ TTsJT? o lr^h o ~i~ 

\~AjL\ikx\SLy ax Lei y oivii^ xrNjraipua • 
IL-lbeta 


45.4 


CD8 lymphocyte act 


0.0 


Astrocytes rest 


0.3 


Secondary CD8 lymphocyte rest 


0.8 


Astrocytes TNFalpha + IL-lbeta 


2.0 


Secondary CD8 lymphocyte act 


0.4 


KU-812 (Basophil) rest 


0.0 


CD4 lymphocyte none 


0.0 


KU-812 (Basophil) PMA/ionomycin 


1 5 


2ryThl/rh2/Trl anti-CD95 
CH11 


0.1 


CCD1106 (Keratinocytes) none 


48.0 


T AK" re11«i rest 




COD1106 (Keratinocytes) TNFalpha + 
IL-lbeta 


35.1 


LAK cells IL-2 


0.4 


Liver cirrhosis 


2.4 


LAKceUsIL-2+IL-12 


0.0 


NCI-H292none 


22.2 


LAK cells IL-2+IFN gamma 


0.6 


NCI-H292EL-4 


16.0 


LAK cells IL-2+ IL-18 


0.2 


NCI-H292 IL-9 


30.8 


LAK cells PMA/ionomycin 


3.7 


NCI-H292 ID43 


20.4 


NK Cells IL-2 rest 


1.9 


NCI-H292 IFN gamma 


13.5 


Two Way MLR 3 day 


0.1 


HPAEC none 


12.0 


Two Way MLR 5 day 


0.1 


HPAEC TNF alpha + IL-1 beta 


64.2 


Two Way MLR 7 day 


0.7 


Lung fibroblast none 


27.2 


PBMCrest 


0.0 


Lung fibroblast TNF alpha + IL-1 beta 


55.5 


PBMCPWM 


0.2 


Lung fibroblast BL-4 


35.8 


PBMCPHA-L 


0.1 


Lung fibroblast BL-9 


42.6 


Ramos (B cell) none 


0.0 


Lung fibroblast IL-1 3 


2.6 


Ramos (B cell) ionomycin 


0.0 


Lung fibroblast IFN gamma 


100.0 


B lymphocytes PWM 


0.8 


Dermal fibroblast CCD1070 rest 


31.2 


B lymphocytes CD40L and IL-4 


02 


Dermal fibroblast CCD1070 INF 
alpha 


4U.3 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast CCD1070 IL-1 beta 


26.1 


EOL^l dbcAMP PMA/ionomycin 


2.8 


Dermal fibroblast IFN gamma 


3.8 


uenunuc cens none 


U.U 


Dermal fibroblast IL-4 


1.8 


Dendritic cells LPS 


0.0 


Dermal Fibroblasts rest 


2.8 


Dendritic cells anti-CD40 


0.0 


Neutrophils TNFa+LPS 


0.0 


Monocytes rest 


0.0 


Neutrophils rest 


0.0 


Monocytes LPS 


0.8 


Colon 


0.5 


Macrophages rest 


0.0 


Lung 


2.2 


Macrophages LPS 


0.1 


Thymus 


0.6 


HUVECnone 


18.0 


Kidney 


7.1 


HUVEC starved 


14.2 
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AI_comprehensive panel jvl.0 Summary: Ag4510 Highest expression of this 
gene is detected in orthoarthritis bone (CT=29.5). This gene shows a widespread expression 
in this panel. Moderate to low levels of expression of this gene are detected in samples 
derived from normal and orthoarthitis/ rheumatoid arthritis bone, cartilage, synovium and 
5 synovial fluid samples, from normal lung, COPD lung, emphysema, atopic asthma, asthma, 
allergy, Crohn's disease (normal matched control and diseased), ulcerative colitis(normal 
matched control and diseased), and psoriasis (normal matched control and diseased). 
Therefore, therapeutic modulation of this gene product may ameliorate 
symptoms/conditions associated with autoimmune and inflammatory disorders including 
10 psoriasis, allergy, asthma, inflammatory bowel disease, rheumatoid arthritis and 
osteoarthritis 

General screening panel vl.4 Summary: Ag4510 Highest expression of this 
gene is detected in a CNS cancer SF-295 cell line (CT=25.6). Moderate to high levels of 
expression of this gene is also seen in cluster of cancer cell lines derived from pancreatic, 

15 gastric, colon, lung, liver, renal, breast, ovarian, prostate, squamous cell carcinoma, 
melanoma and brain cancers. Expression of this gene is higher in cancer cell lines 
compared to the normal tissues. Thus, expression of this gene could be used as a marker to 
detect the presence of these cancers. Furthermore, therapeutic modulation of the expression 
or function of this gene may be effective in the treatment of pancreatic, gastric, colon, lung, 

20 liver, renal, breast, ovarian, prostate, squamous cell carcinoma, melanoma and brain 
cancers. 

Among tissues with metabolic or endocrine function, this gene is expressed at 
moderate levels in pancreas, adipose, adrenal gland, thyroid, pituitary gland, fetal skeletal 
muscle, heart, fetal liver and the gastrointestinal tract. Therefore, therapeutic modulation of 
25 the activity of this gene may prove useful in the treatment of endocrine/metabolically 
related diseases, such as obesity and diabetes. 

In addition, this gene is expressed at moderate levels in all regions of the central 
nervous system examined, including amygdala, hippocampus, substantia nigra, thalamus, 
cerebellum, cerebral cortex, and spinal cord. Therefore, therapeutic modulation of this gene 
30 product may be useful in the treatment of central nervous system disorders such as 

Alzheimer's disease, Parkinson's disease, epilepsy, multiple sclerosis, schizophrenia and 
depression. 
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Interestingly, this gene is expressed at much higher levels in fetal (CT=31-33) when 
compared to adult liver and skeletal muscle (CTs=35-38). This observation suggests that 
expression of this gene can be used to distinguish fetal from adult liver and skeletal muscle. 
In addition, the relative overexpression of this gene in fetal tissues suggest that the protein 
5 product may enhance liver and muscle growth or development in the fetus and thus may 
also act in a regenerative capacity in the adult. Therefore, therapeutic modulation of the 
protein encoded by this gene could be usefal in treatment of liver and muscle related 
diseases. 

Panel 4.1D Summary: Ag4510 Highest expression of this gene is detected in a 
10 IFN gamma stimulated lung fibroblasts (CT=28.4). Moderate to low levels of expression of 
this gene is detected in endothelial cells, keratinocytes, dermal fibroblasts and lung related 
samples including resting and activated-NCI-H292 mucoepidermoid cells, resting and 
activated lung fibroblasts, human pulmonary aortic endothelial cells (treated and untreated), 
small airway epithelium (treated and untreated), treated bronchial epithelium and lung 
1 5 microvascular endothelial cells (treated and untreated). Low expression of this gene is also 
detected in activated secondary Thl, Th2 and Trl cells, activated eosinophils and activated 
CD45RA CD4 lymphocyte (CT=30.9), which represent activated naive T cells, In activated 
memory T cells (CD45RO CD4 lymphocyte) or CD4 Thl or Th2 cells, resting CD4 cells 
(CTs>35), the expression of this gene is strongly down regulated suggesting a role for this 
20 putative protein in differentiation or activation of naive T cells. Therefore, therapeutic 
modulation of this gene may be useful in the treatement of autoimune and inflammatory 
disorders that include arthritis, psoriasis, Crohns disease, ulcerative colitis, asthma, chronic 
obstructive pulmonary disease, allergy and emphysema. 

G. CG165719-01 (NOV12d), CG165719-02 (NOV12b) and CG165719-03 
25 (NOV12c): NEURONAL MEMBRANE GLYCOPROTEIN M6-B. 

Expression of gene CG165719-01, CGI 65719-02 and CG165719-03 was assessed 
using the primer-probe sets Ag5977, Ag5978, Ag7810 and Ag7794, described in Tables 
GA, GB, GC and GD. Results of the RTQ-PCR runs are shown in Tables GE, GF and GG. 
Please note that primer-probe set Ag5977 is specific for CG165719-03 and Ag5978 is 
30 specific for CG165719-01 and CG165719-02. 
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Table GA. Probe Name Ag5977 



Primers 


Sequeces 


Length 


Start 
Position 


SEQID 
No 


Forward 


5 1 -caagagagaaaaggctgctttg-3 » 


22 


109 


132 


Probe 


TET-5 1 -ggaggagtcccctacgcctccct-3 1 -TAMRA 


23 


151 


133 


Reverse 


5 1 -cacagccgcagaataaggc-3 1 


19 


205 


134 



Table GB. Probe Name Ae5978 

5 



Primers 


Sequeces 


Length 


Start 
Position 


SEQID 
No 


Forward 


5 1 -gtgaacagcagagctgaaatg-3 1 


21 


121 


135 


Probe 


TET-5 1 -cccgtgccaaccctgggggacag-3 1 -TAMRA 


23 


196 


136 


Reverse 


5 1 -ggggactcctcccagac-3 1 


17 


266 


137 



Table GC. Probe Name Ag7810 



Primers 


Sequeces 


Length 


Start 
Position 


SEQID 
No 


Forward 


5 1 -gcatcagtggaatgttcgttt-3 1 


21 


572 


138 


Probe 


TET-5 * -cagccaggccactccaagcacat-3 ' -TAMRA 


23 


602 


139 


Reverse 


5 ' -caccgctgagaaaccaaac-3 ' 


19 


630 


140 



10 Table GD. Probe Name Ag7794 



Primers 


Sequeces 


Length 


Start 
Position 


SEQID 
No 


Forward 


5 1 -gcgattcttgagcaacactt-3 • 


20 


370 


141 


Probe 


TET-5 * -cacctcgctcagcaaggcatggt-3 1 -TAMRA 


23 


407 


142 


Reverse 


5 1 -ccatagatgacatactgcatcagtt-3 1 


25 


434 


143 



I 



Table GE. CNS neurodegeneration vl.O 



Tissue 
Name 


Rel. 

Exp.(%) 
Ag5977, 
Run 

248589057 


ReL i 
Exp.(%) 
A5978, 
Run 

248589058 


Rel. 

Exp.(%) 
Ag7794, 
Run 

312372407 


Tissue 
Name 


Rel. 

Exp.(%) 
AgS977, 
Run 

248589057 


Rel. 

Exp.(%) 
Ag5978, 
Run 

248589058 


ReL 

Exp.(%) 
Ag7794, 
Run 

312372407 


AD 1 
Hippo 


16.3 


8.5 


15.0 


Control 
(Path) 3 
Temporal 
Ctx 


43 


2.6 


4.5 
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AD 2 
Hippo 


io.9 


28.7 


< 

23 3 


Control 
5>a&)4 
remporal 
Ctx 


26.2 


24.5 


12.6 


AD 3 
Hippo 

AD4 
Hippo 


5.5 


4.7 


5.0 


ADl 

Occipital Ctx 


9.6 


3.0 


A H 

10.7 


10.3 


8.4 


10.0 


AD2 

Occipital Ctx 
[Missing) 


0.0 


0.0 


0.0 


AD 5 
hippo 


28.3 


65.1 


10.8 


AD3 

Occipital Ctx 


42 


1.5 


5.0 


AD6 


100.0 


26.6 


74.7 


AD4 

Occipital Ctx 


19.2 


21.6 


12.6 


Control 2 
Hippo 


42.0 


38.2 


22 2 


AD 5 

Occipital Ctx 


42.0 


13.2 


12.1 


Control 4 
Hippo 


15.4 


17.2 


13.4 


AU O 

Occipital Ctx 


31.4 | 


46.7 


19.1 


Control 
(Path) 3 
Hippo 


6.2 


4.0 


A O 

4.8 


Control 1 
Occipital Ctx 


2.2 


1.7 


2.1 


ADl 

Temporal 

Ctx 


11.8 


C A 

5.4 ' 


15.3 


Cohtrol2 
Occipital Ctx 


JO.3 


QA 1 


J2.5 


AD2 

Temporal 

Ctx 


44.8 


34.2 


23.0 


Control 3 
Occipital Ctx 


1 C A 


1 1 A 

ll.U 




AD 3 

Temporal 

Ctx 


3.6 




a a 
U.U 


Control 4 
Occipital Ctx 


O Q 




& 7 


AD4 

Temporal 

Ctx 


20.2 


22.1 


10. j 


Control 

rPo+K\ i 
^jrainj i 

Occipital Ctx 


Ci 1 


Iftft ft 


4.7 £ 


AD5 Inf 
Temporal 
Ctx 


1Q A 


87 O 


1 Aft ft 


Control 

\Sr tun.) z. 

Occipital Ctx 


7 A 


ft & 




ADS 
oupiemp 
oral Ctx 


7/1 R 






Control 

yJCalllJ J 

Occipital Ctx 


74 




2 7 


AD 6 Inf 
Temporal 
Ctx 


74.7 


47.6 


45.1 


Control 
(Path) 4 
Occipital Ctx 


5.6 


4.9 


4.7 


AD 6 Sup 
Temporal 
Ctx 


69.3 


36.6 


38.7 


Control 1 
Parietal Ctx 


5.5 


5.6 


7.1 


Control 1 
Temporal 
Ctx 


9.3 


8.7 


6.0 


Control 2 
Parietal Ctx 


18.3 


26.8 


31.0 


Control 2 
Temporal 
Ctx 


58.2 


52.9 


23.8 


Control 3 
Parietal Ctx 


18.2 


17.1 


10.2 
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Control 3 
Temporal 
Ctx 


20.7 


14.8 


9.0 


Control 
(Path)l 
Parietal Ctx 


0.1 1 


92.7 


36.9 


Pontrnl 4 

Temporal 
Ctx 


17.8 


14.8 


9.1 


Control 
(Paui) 2 
Parietal Ctx 


17.7 


18.4 


11.4 


Control 
(Path)l 
Temporal 
Ctx 


0.2 


75.3 


24.0 


Control 
(Pam)3 
Parietal Ctx 


2.7 


1.2 


3.2 


Control 
(Pain) 2 
Temporal 
Ctx 


30.6 


29.9 


17.2 


Control 
(Path) 4 
Parietal Ctx 


24.1 


22.1 


12.4 



Table GF. General screening panel vl.5 



Tissue Name 


Rel. 

Exp.(%) 
Ag5977, 
Run 

248220118 


ReL 

Exp.(%) 

g5978, 

Run 

248445832 


Tissue Name 


Rel. 

•71 /a/ «y 

Exp.(%) 
Ag5977, 
Run 

248220118 


Rel. 

Exp.(%) 
Ag5978, 
Run 

248445832 


Adipose 


0.3 


0.1 


Renal ca. TK-10 


0.0 


0.0 


Melanoma* 
Hs688(A).T 


0.0 


0.0 


Bladder j 


0.6 


0.7 


Melanoma* 
Hs688(B).T 


0.0 


0.0 ; 


Gastric ca. fliver 
met.)NCI-N87 


0.1 


0.0 


Melanoma* 
M14 


0.7 


3.4 


Gastric ca. KATO 

m 


0.0 


0.0 


Melanoma* 
LOXIMVI 


0.0 


0.0 


Colon ca. SW-948 


0.0 


0.0 


Melanoma* 
SK-MEL-5 


2.1 


11.7 


Colon ca. SW480 


0.0 


0.0 


Squamous 
cell 

carcinoma . 
SCCM 


0.0 


0.0 


Colon ca* (SW480 
met) SW620 


0.0 


0.0 


Testis Pool 


0.5 


0.8 


Colon ca. HT29 


0.0 


b.o 


Prostate ca.* 
(bone met) 
PC-3 


0.0 


0.0 


Colon ca.HCT-1 16 


0.0 


0.0 


Prostate Pool 


2.8 


2.0 


Colon ca. CaCo-2 


0.0 


0.0 


Placenta 


0.0 


0.0 


Colon cancer tissue 


0.0 


0.0 


Uterus Pool 


2.3 


1.0 


Colon ca.SWl 116 


0.0 


0.0 _J 


Ovarian ca. 
OVCAR-3 


0.1 


0.2 


Colon ca. Colo-205 


0.0 


0.0 


Ovarian ca. 
SK-OV-3 


0.0 


0.1 


Colon ca. SW-48 


0.0 


0.0 
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Ovarian ca. { 
OVCAR-4 


1 0 


10 


Do Ion Pool 


D.3 


3.1 


Ovarian ca. 
OVCAR-5 


3.1 


3.0 


Small Intestine Pool 


1.9 


2.6 


Ovarian ca. 
IGROV-1 


54.0 


24.7 


Stomach Pool 


1.3 


1.1 


Ovarian ca. 
OVCAR-8 


319 


5.9 


Bone Marrow Pool 


0.8 


12 


Ovary 


0.0 


0.0 I 


Fetal Heart 


0.7 


0.5 


MCF-7 


0.0 


0.0 


Heart Pool 


0.7 


1.1 


Breast ca. 

MDA-MB-23 

1 


0.0 


0.0 


Lymph Node Pool 


0.4 j 


0.9 


Breast ca. BT 
549 


0.0 


0.0 


Fetal Skeletal 
Muscle 


0.3 


0.5 


OlCoSL Co. 

T47D 


0.0 


0.0 


Skeletal lVfimcle 
Pool 


1.1 


1.0 


Breast ca. 

IVLLI/v-XN 


02 


1.8 


Spleen Pool 


0.1 


0.7 


Breast Pool 


0.1 


0.1 


Thymus Pool 


0.1 


0.5 


Trachea 


22 


0.6 


CNS cancer 

(glio/astro) 

U87-MG 

/ X TJ.V — f 


0.0 


0.0 


T nntr 


0.3 


0.3 


CNS cancer 

(gjio/astro) 

U-118-MG 


0.0 


0.0 


Fetal Lung 


0.8 


12 


CNS cancer 
(neuro;met) 
SK-N-AS 


0.0 


0.3 


Lung ca. 
NCI-N417 


0.0 


0.3 


CNS cancer (astro) 
SF-539 


0.0 


0.0 


Lungca. 
LX-1 


0.0 


0.0 


CNS cancer (astro) 
SNB-75 


62.9 


46.3 


Lung ca. 
NCI-H146 


02 


1.7 


CNS cancer (glio) 
SHB-19 


73.2 


27.9 


Lung ca. 
SHP-77 


0.0 


0.0 


CNS cancer (glio) 
SF-295 


0.0 


0.0 


Lung ca. 
A549 


0.0 


0.0 


Brain (Amygdala) 
Pool 


84.1 


43.2 


Lungca. 
NCI-H526 


0.1 


0.0 


Brain (cerebellum) 


98.6 


100.0 


Lungca. 
NCI-H23 


0.0 


0.1 


Brain (fetal) 


53.6 


24.8 


Lung ca. 
NCI-H460 


0.0 


0.0 


Brain 

(Hippocampus) Poo' 


100.0 


45.4 


Lungca. 
HOP-62 


0.0 


0.0 , 


Cerebral Cortex 
Pool 


89.5 


54.0 
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Lung ca. 


0.0 


0.0 


Brain (Substantia 
nigra) Pool 


94.6 


41.5 


liver 


0.0 - 


0.0 


Brain (Thalamus) 
Pool 


87.1 


70.2 


Fetal Liver 


0.0 


0.0 


Brain (whole) 


57.4 


48.6 


Liver ca, 
HepG2 


0.0 


0.0 


Spinal Cord Pool 


57.4 


27.0 


uaney jrooi 


ft A 


1.1 ' 


Adrenal Gland 


OA 


0.4 


Fetal Kidney 


0.1 


o.i 


Pituitary gland Pool 


1.3 


1.2 


Renal ca. 
786-0 


0.0 


0.0 


Salivary Gland 


0.4 


0.8 


Renal ca. 
A498 


0.0 


0.0 


■ / 
Thyroid (female) 


0.3 


0.1. 


Renal ca. 
ACHN 


0.0 


0.0 


Pancreatic ca. 
CAPAN2 


0.0 


0.0 


Renal ca. 
UO-31 


0.0 


0.0 


Pancreas Pool 


0.4 


0.6 
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Table GG. Panel 4.1P 
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ir 

r 


ymphocyte act 


).0 ( 


).0 ( 


( 

>.0 I 
I 


^oronery 
irtery SMC f 
CNFalpha + 
L-lbeta 


).0 ( 


).0 


J.3 


c 


:D8 lymphocyte act ( 


).0 ( 


).0 ( 


).0 

I 


Astrocytes ^ 
*est 


LOO.O 1 


loo.o : 


100.0 


I 


Secondary CDS ( 
ymphocyte rest 


3.0 


).0 ( 


J 

).0 

] 


\strocytes 
]TNFalpha + 
[L-lbeta 


15.3 


14.7 


34.2 


K 
1 


Secondary CD8 
ymphocyte act 


O.O 


[).0 


[).0 


KU-812 

(Basophil) 

rest 


3.0 


0.0 


0.0 


< 


ID4 lymphocyte 
none 


0.0 


0.8 


! 

0.0 


KU-812 

PMA/ionomy 
tin 


0.0 


0.0 


0.0 




2>ry 

TTil /Th9/Trl nntf-C 1 

D95CH11 


0.0 


0.0 


0.0 


CCD1106 

(Keratinocytes 

)none 


0.0 


11.9 


403 




LAK cells rest 


0.0 


0.0 


0.0 


CCD1106 
(Keratinocytes 
) TNFalpha + 
IL-lbeta 


0.0 


1.0 


1.1 


LAK cells IL-2 


0.0 


0.0 


0.0 


Liver cirrhosis 


0.0 


4.5 


8.8 


LAK cells 
IL-2+IL-12 


0.0 


0.0 


0.0 


NCI-H292 
none 


0.0 ' 


0.0 


0.0 


LAK cells IL-2+IFN 
gamma 


0.0 


0.0 


0.0 


NCI-H292 
EL-4 


0.0 


0.0 


0.0 


T AJC cells IL-24- 
EL-18 


0.0 


0.0 


0.0 


NCI-H292 
IL-9 


0.0 


3.0 


A A 
U.U 


LAK cells 

["P"K/f A /lOTlOtTIVCiTl 


0.0 


0.0 


0.0 


NCI-H292 
IL-13 


0.0 


0.0 


5.5 


INK Cells IL-2 rest 


0.0 


0.0 


23 


NCI-H292 
IFN gamma 


0.0 


0.0 


0.0 


Two Way MLR 3 

May 


0.0 


0.0 


0.0 


HPAEC none 


0.0 


0.0 


0.0 


Two Way MLR 5 
[day 


o n 
u.u 


0 0 

V.v 


0.0 


HPAECTNF 
aloha + IL-1 
beta 


0.0 


2.3 


7.9 


Two Way MLR 7 
day 


0.0 


0.8 


0.0 


Lung 

fibroblast 

none 


0.0 


11.6 


35.8 


PBMCrest 


0.0 


0.0 


0.0 


Lung 
fibroblast 
TNFalpha + 
IL-1 beta 


0.0 


7.1 


7.8 


PBMCPWM 


0.0 


0.0 


0.0 


Lung 

fibroblast TLA 


^0.0 


5.7 


3.0 


JPBMC PHA-L 


0.0 


0.0 


0.0 


Lung 

fibroblast EL-S 


>0.0 


3.6 


11.4 
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Ramos (B cell) none ( 


).0 ( 


).0 ( 


).0 


Jing 

Ibroblast < 
1^13 


).0 




5.4 


Ramos (B cell) ( 
ionomycin 


>.0 


3.0 ( 


> ] 

).0 i 


Lung 

fibroblast IFN 
^amma 


27.0 


19.1 


58.2 


B lymphocytes PWM 


O.O 


O.O 


D.O 


[dermal 

fibroblast 

CCD1070rest 


0.0 


8.1 


1.6 


B lymphocytes 


0.0 


0.0 


0.0 


fibroblast 
CCD1070 
TNF alpha 


29.1 


4.0 


1.5 


EOL-1 dbcAMP 


0.0 


0.0 


0.0 


Dermal 
fibroblast 
CCD1070 
IL-1 beta 


0.0 


2.9 


0.0 


EOI^-1 dbcAMP 
PMA/ionomycin 


0.0 


0.0 


0.0 


Dermal 
fibroblast IFN 
gamma 


0.0 


52. 


19.9 


L/enutitic ceiis none 




0 0 


0.0 


Dermal 
fibroblast IL-4 


0.0 


8.5 


32.3 


Dendritic cells LPS 


0.0 


0.0 


0.0 


Dermal 

fibroblasts 

rest 


U.U 


n 0 




Dendritic cells 
anti-CD40 


0.0 


0.0 


0.0 


Neutrophils 
TNFa+LPS 


0.0 


0.0 


0.0 


Monocytes rest 


0.0 


0.0 


0.0 


Neutrophils 
rest 


0.0 


0.0 


0.0 


Monocytes LPS 


0.0 


0.0 


0.0 


Colon 


16.0 


10.1 


1.1 


Macrophages rest 


0.0 


0.0 


|0.0 


Lung 


0.0 


6.0 


8.0 


Macrophages LPS 


0.0 


0.0 


io.o 


Thymus 


0.0 


0.0 


"0.0 


HUVEC none 


0.0 


0.0 


JO.O 


Kidney 


0.0 


10.3 


64.6 


|HUVEC starved 


0.0 


0.0 


jo.o 









CNS_neurodegeneration_vl-0 Summary: Ag5977/Ag5978/Ag7794 Three 
experiments with different probe pimer sets are in good agreement. This panel confirms the 
expression of this gene at significant levels in the brains of an independent group of 
5 individuals. However, no differential expression of this gene was detected between 
Alzheimer's diseased postmortem brains and those of non-demented controls in this 
experiment Please see Panel 1.5 for a discussion of the potential utility of this gene in 
treatment of central nervous system disorders. 
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General screening panel_vl.5 Summary: Ag5977/Ag5978 Two experminents 
with different probe primer sets are in good agreement with highest expression of this gene 
seen in cerebellum and hippocampus (CTs=27-28.9). This gene shows preferential 
expression in all the regions of brain including including amygdala, hippocampus, 
5 substantia nigra, thalamus, cerebellum, cerebral cortex, and spinal cord. Therefore, 
therapeutic modulation of this gene product may be useful in the treatment of central 
nervous system disorders such as Alzheimer's disease, Parkinson's disease, epilepsy, 
multiple sclerosis, schizophrenia and depression. 

Moderate expression of this gene is also seen in two of the brain cancer, two 
10 ovarian cancer and melanoma cell lines. Therefore, therapeutic modulation of this gene 
may be useful in the treatment of melanoma, brain, and ovarian cancers. 

Low levels of expression of this gene is also seen in pancreas, pituitary gland, 
skeletal muscle and gastrointestinal tract. Therefore, therapeutic modulation of the activity 
of this gene may prove useful in the treatment of endocrine/metabolically related diseases, 
1 5 such as obesity and diabetes. 

Panel 4.1D Summary: Ag5978/Ag7794/Ag7810 Multiple experiments with 

» 

different probe-primer sets are in good agreement. Highest expression of this gene is 
detected in resting astrocytes (CTs=3 1-34.7). Low expression of this gene is also seen in 
activated astrocytes and lung fibroblasts. Therefore, therapeutic regulation of this gene or 
20 the encoded protein could be important in the treatment of multiple sclerosis or other 

inflammatory diseases of the CNS and and inflammatory lung disorders including chronic 
obstructive pulmonary disease, asthma, allergy and emphysema. 

Ag5977 Expression of this gene is low/undetectable (CTs > 35) across all of the 
samples on this panel. 

25 H. CG167488-01 (NOV13b): Hypothetical Transmembrane Protein. 

Expression of gene CG167488-01 was assessed using the primer-probe set Ag5997, 
described in Table HA. Results of the RTQ-PCRruns are shown in Tables HB, HC and 
HD. 
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Table HA. Probe Name Ag5997 



Primers 


Sequnces 


Length 


Start 
Position 


SEQ 

ID 

No 


Forward 


5 1 -gagctaccttataaagaccatctgtacat-3 1 


29 


3 


144 


Probe 


TET-5 1 -ccactgtgaaatggagtttcaaaatcaca-3 1 -TAMR 
A 


29 


32 


145 


Reverse 


5 1 -atatgtgctcctagtcttatgttcatgt-3 1 


28 


73 


146 



Table HB. CNS neurodegeneration vl.O 

5 



Tissue Name 


ReL 

Exp.(%) 

Ag5997 Run 248589037 


Tissue Name 


ReL 

Exp.(%) 
Ag5997, 
Run 

248589037 


AD 1 Hippo 


0.0 


Control ("Pathl 3 Temnoral 
Ctx 


2.6 


in o tt' ^ ^ 

AD 2 Hippo 




Control (Path) 4 Temporal 
Ctx 




AD 3 Hippo 


1.6 


AD 1 Occipital Ctx 


4.6 


AD 4 Hippo 


16.4 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 hippo 


92.7 


AD 3 Occipital Ctx 


0.0 


AD 6 Hippo 


31.4 


AD 4 Occipital Ctx 


36.1 


Control 2 Hippo 


35.4 


AD 5 Occipital Ctx 


48.0 


Control 4 Hippo 


16.8 


AD 6 Occipital Ctx 


41.5 


Control (Path) 3 Hippo 


28.9 


Control 1 Occipital Ctx 


0.0 


AD 1 Temporal Ctx 


4.6 


Control 2 Occipital Ctx 


45.4 


AD 2 Temporal Ctx 


35.4 


Control 3 Occipital Ctx 


20.0 


AD 3 Temporal Ctx 


9.1 


Control 4 Occipital Ctx 


3.3 


AD 4 Temporal Ctx 


30.1 


Control (Path) 1 Occipital 
Ctx 


99.3 


AD 5 Inf Temporal Ctx 


83.5 


Control (Path) 2 Occipital 
Ctx 


12.9 


AD 5 SupTemporal Ctx 


68.8 


Control (Path) 3 Occipital 
Ctx 


0.0 


AD 6 Inf Temporal Ctx 


88.3 


Control (Path) 4 Occipital 

CtX ~*\ 


31.2 


AD 6 Sup Temporal Ctx 


59.5 


Control 1 Parietal Ctx 


1.5 


Control 1 Temporal Ctx 


12. 


Control 2 Parietal Ctx 


47.6 


Control 2 Temporal Ctx 


34.2 


Control 3 Parietal Ctx 


20.6 


Control 3 Temporal Ctx 


36.3 


Control (Path) 1 Parietal Ctx 


100.0 


Control 4 Temporal Ctx 


13.8 


Control (Path) 2 Parietal Ctx 


29.9 


Control (Path) 1 Temporal Ctx 


90.8 


Control (Path) 3 Parietal Ctx 


0.0 


Control (Path) 2 Temporal Ctx 


52.9 


Control (Path) 4 Parietal Ctx 


75.3 
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Table HC. General screemnrag panel vl.5 





Refi. 

!Ex]p.(%) 
4ff5997* 
Rum 

248592793 


issue Name 


Rel. 

IF vim fO/ \ 
IttiXp.^ TO ) 

Ac5997, 
Run 

248592793 


Adipose 


36.3 


Renal ca. TK-10 


9.2 | 


Melanoma* Hs688(A).T 


2.9 


Bladder 


14.2 


Melanoma* Hs688(B).T 


7.2 


Gastric ca. (liver met.) NCI-N87 


22.4 


Melanoma* M14 


0.0 


Gastric ca. KATO III 


12.5 


Melanoma* LOXIMVI 


3.4 j 


Colon ca. SW-948 


62 


Melanoma* SK-MEL-5 


3.5 


Colon ca. SW480 


10.7 


Squamous cell carcinoma SCC-4 


5.4 


Colon ca.* (SW480 met) SW620 


1.5 


Testis Pool 


82 


Colon ca. HT29 


7.3 


Prostate ca * (bone met) PC-3 


5.0 


Colon ca.HCT-1 16 


12.3 


Prostate Pool 


13.2 


Colon ca. CaCo-2 


4.2 


Placenta 


8.8 


Colon cancer tissue 


11.8 


Uterus Pool 


5.9 


Colon ca.SWl 116 


3.0 


Ovarian ca. OVCAR-3 


12.6 


Colon ca. Colo-205 


0.0 


Ovarian ca. SK-OV-3 


22.1 


Colon ca. SW-48 


0.4 


Ovarian ca. OVCAR-4 


3.1 


Colon Pool 


12.2 


Ovarian ca. OVCAR-5 


25.9 


Small Intestine Pool 


5.2 | 


Ovarian ca. IGROV-1 


6.0 (Stomach Pool 


13.4 ! 


Ovarian ca. OVCAR-8 


72 


Bone Marrow Pool 


3.7 


Ovary 


1.6 


Fetal Heart 


0.8 


Breast ca. MCF-7 


0.6 


Heart Pool 


7.0 


Breast ca. MDA-MB-231 


30.6 


Lymph Node Pool 


9.7 


Breast ca.BT 549 


7.9 


Fetal Skeletal Muscle 


32 


Breast ca. T47D 


0.0 


Skeletal Muscle Pool 


18.0 


Breast ca. MDA-N 


0.1 


Spleen Pool 


1.3 ! 


Breast Pool 


13.8 


Thymus Pool 


6.7 


Trachea 


12.1 


CNS cancer (glio/astro) U87-MG 


12.8 


Lung 


0.5 


CNS cancer (glio/astro) U-l 18-MG 


14.8 


Fetal Lung 


100.0 


CNS cancer (neuro;met) SK-N-AS 


O0 


Lungca.NCI-N417 


0.0 


CNS cancer (astro) SF-539 


6.8 


Lung ca LX-1 


3.4 


CNS cancer (astro) SNB-75 


7.7 


Lungca.NCI-H146 


4.1 


CNS cancer (glio) SNB-19 


5.1 


Lungca. SHP-77 - 


12.4 


CNS cancer (glio) SF-295 


14.9 


Lung ca. A549 


10.3 


Brain (Amygdala) Pool 


5.4 


Lungca.NCI-H526 


0.0 


Brain (cerebellum) 


3.5 


Lungca.NCI-H23 


6.0 


Brain (fetal) 


0.1 


Lungca.NCI-H460 


7.6 


Brain (Hippocampus) Pool 


6.8 


Lungca. HOP-62 


3.9 


Cerebral Cortex Pool 


7.7 


Lung ca.NCI-H522 


jll.5 


Brain (Substantia nigra) Pool 


4.0 
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liver 


0.0 


Brain (Thalamus) Pool 


10.7 


Fetal Liver 


1:8 


Brain (whole) 


6.3 


Liver ca. HepG2 


1.3 


Spinal Cord Pool 


5.9 


Kidney Pool 


10.8 


Adrenal Gland 


0.1 


Fetal Kidney 


5.6 


Pituitary gland Pool 


5.8 


Renal ca. 786-0 


10.9 


Salivary Gland 


2.3 


Renal ca. A498 


3.8 


Thyroid (female) 


6.6 


Renal ca. ACHN 


4.3 


Pancreatic ca. CAPAN2 


21.8 


Renal ca. UO-31 


7.9 


Pancreas Pool 


17.2 



Table HP. Panel 5D 



] 

] 


Etel. 

Exp.(%) 
4g5997, 
Rnn 

263248222 


] 

\ 

Hssue Name 


Etel. 

Exp.(%) 
\g5997, 
Run 

263248222 


97457 Patient-02go adipose 


13.4 


94709 Donor 2 AM - A__adipose 


0.0 


97476_Fatient-U /sk_sKeietai 

mi"icf*l^ 

111 Hols It/ 


0.0 


94710_Donor 2 AM - B_adipose 


9.5 


97477 Patient-07ut_uterus 


0.0 


94711 Donor2 AM-C_adipose | 


0.0 


97478 Patient-07pl_placenta 


22.8 


94712 Donor 2 AD - A_adipose 


0.0 


97481 J>atient-08sk_skeletal 
muscle 


1.6 


94713_Donor 2 AD - B_adipose 


7.2 


97482 Patient-08ut_uterus 


0.0 


94714 Donor 2 AD - C_adipose 


0.0 


97483__Patient-08pl_placenta 


11.2 


94742 JDonor 3 U - A_Mesenchymal 
Stem Cells 


0.0 


97486 J>atient-09sk_skeletal 
muscle 


0.0 


94743 JDonor 3 U - B_Mesenchymal 
Stem Cells 


5.6 


97487 Patient-09ut uterus 


13.8 


94730 Donor 3 AM - A_adipose v 


4.5 


97488 Patient-09pl_placenta 


0.0 


94731 JDonor 3 AM - B_adipose 


0.0 


97492 Patient-10ut_uterus 


29.5 


94732_Donor 3 AM - C_adipose 


3.2 


97493 Patient- 1 0pl_placenta 


0.0 


94733 Donor 3 AD - A_adipose 


0.0 


97495 Patient-llgo_adipose 


17.7 


94734_J>onor 3 AD - Bjadipose 


0.0 


97496 _Patient-l lsk_skeletal 
muscle 


0.0 


94735_Donor 3 AD - C_adipose 


9.2 


97497 Patient-llut_uterus 


58.6 


77138 Liver_HepG2untreated 


Z2 


97498_Patient-l lpl_placenta 


100.0 


73556_Heart_Cardiac stromal cells 
(primary) 


0.0 


97500 Patient-12go_adipose 


0.0 


81735 Small Intestine 


5.4 


97501 _Patient-12sk_skeletal 


0.0 


72409_Kidney_Proximal Convoluted 
Tubule 


2.5 


97502_Patient-12ut_uterus 


5.9 


82685_Small intestine_Duodenum 


0.0 


97503 JPatient-12pl_placenta 


6.2 


90650_Adrenal_Adrenocortical 
adenoma 


0.0 
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94721_Donor2U- 
A_Mesenchymal Stem Cells 


0.0 


72410_Kidney_HRCE 


212. 


94722_Donor2U- 
B_Mesenchymal Stem Cells 


0.0 


72411_Kidney_HRE 


5.8 


94723_Donor2U- 
C^^esenchymal Stem Cells 


0.0 


73139_Uterus_Uterine smooth 
muscle cells 


0.0 



CNS_neurodegeneration_vl.O Summary: Ag5997 This panel confirms the 
expression of this gene at low levels in the brains of an independent group of individuals. 
However, no differential expression of this gene was detected between Alzheimer's 
5 diseased postmortem brains and those of non-demented controls in this experiment. Please 
see Panel 1.5 for a discussion of the potential utility of this gene in treatment of central 
nervous system disorders. 

General, screening panel vl.5 Summary: Ag5997 Highest expression of this 
gene is detected in fetal lung (CT=29.4). Interestingly, this gene is expressed at much 

10 higher levels in fetal compared to adult lung (CT=37). This observation suggests that 
expression of this gene can be used to distinguish fetal from adult lung. In addition, the 
relative overexpression of this gene in fetal tissue suggests that the protein product may 
enhance lung growth or development in the fetus and thus may also act in a regenerative 
capacity in the adult. Therefore, therapeutic modulation of the protein encoded by this gene 

1 5 could be useful in treatment of lung related diseases. 

Moderate to low levels of expression of this gene is also seen in cluster of cancer 
cell lines derived from pancreatic, gastric, colon, lung, liver, renal, breast, ovarian, prostate, 
squamous cell carcinoma, melanoma and brain cancers. Thus, expression of this gene could 
be used as a marker to detect the presence of these cancers. Furthermore, therapeutic 
20 modulation of the expression or function of this gene may be effective in the treatment of 
pancreatic, gastric, colon, lung, liver, renal, breast, ovarian, prostate, squamous cell 
carcinoma, melanoma and brain cancers. 

Among tissues with metabolic or endocrine function, this gene is expressed at 
moderate levels in pancreas, adipose, thyroid, pituitary gland, skeletal muscle, heart, and 
25 the gastrointestinal tract. Therefore, therapeutic modulation of the activity of this gene may 
prove useful in the treatment of endocrine/metabolically related diseases, such as obesity 
and diabetes. 
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In addition, this gene is expressed at low levels in all regions of the central nervous 
system examined, including amygdala, hippocampus, substantia nigra, thalamus, 
cerebellum, cerebral cortex, and spinal cord. Therefore, therapeutic modulation of this gene 
product may be useful in the treatment of central nervous system disorders such as 
5 Alzheimer's disease, Parkinson's disease, epilepsy, multiple sclerosis, schizophrenia and 
depression. 

Panel 5D Summary: Ag5997 Low expression of this gene is exclusively seen in 
placenta of non-diabetic but obese patient (CT=33.9). Therefore, expression of this gene 
may be used to distinguish placenta from other samples used in this panel. 

10 I. CG50970-01 (NOVlSb) and CG50970-02 (NOVISi): Glypican-2 

precursor. 

Expression of gene CG50970-01 and CG50970-03 was assessed using the 
primer-probe sets Agl309 and Ag2251, described in Tables LA and IB. Results of the 
RTQ-PCR runs are shown in Tables IC, ID, EE, IF, IG, IH, II, IJ and IK. Please note that 
1 5 CG50970-03 represents a full-length physical clone. 

Table IA. Probe Name Agl309 



Primers 


Sequnces 


Length 


Start 
Position 


SEQID 
No 


Forward 


5 • -actctctgacccagctcttctc-3 • 


22 


359 


147 ! 


Probe 


TET-5 1 -ccactcctacggccgcctgtatg-3 1 -TAMRA 


23 


381 


148 


Reverse 


5 1 -gagaacaggccattgaatatga-3 1 


22 


416 


149 



Table IB. Probe Name Ag2251 



Primers 


Sequnces 


Length 


Start 
Position 


SEQID 
No 


Forward 


5 1 -actctctgacccagctcttctc-3 1 


22~ 


359 


150 


Probe 


TET-5 1 -ccactcctacggccgcctgtatg-3 1 -TAMRA 


23 


381 


151 


Reverse 


5 1 -gagaacaggccattgaatatga-3 1 


22 


416 


152 
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TabBelC.AI comprehensive panel vl.O 



1 

Tissue Name 


ReL 

Exp.(%) 
Ag2251, 

J1X.UA11 

44570248 


Tissue Name 


ReL 

Exp.(%) 
Ag2251, 

113*1111 TTl 

244570248 


110967 COPD-F 


20.7 


1 12427 Match Control Psoriasis-F 


29.3 


110980 COPD-F 


6.0 


112418 Psoriasis-M 


4.7 


110968 COPD-M 


4.4 


1 12723 Match Control Psoriasis-M 


27.9 




8 R 
o.o 


i iz&izj x s on asis -lvi 


Z.I 


HUJJoy Jimpnyserna-.r 




1 1Z4Z4 Matcn control rsonasis-JVi 


z.SJ 


i i nnni tt..,, j . . ,nr,,„ n t? 

l 1U992 rimpnysema-r 




i MAZ\) x*sonasis-JVi 


ZU.4 


110993 Emphysema-F 


16.4 


1 12425 Match Control Psoriasis-M 


23.8 


1 10994 Emphysema-F 


3.8 


104689 (MF) OA Bone-Backus 


8.7 


110995 Emphysema-F 


19.3 


104690 (MF) Adj "Norrnar 
Bone-Backus 


8.4 


1 10996 Emphysema-F 


1 A 

2.4 


104691 (MF) OA Synovium-Backus 


4.3 


1 10997 Asthma-M 


D.O 


104oyz (r>A) OA Cartilage -H ackus 


2A 


111 Artl A -.41- T7 

111001 Astmna-r 


t A O 


iU4oy4 (JtJA) UA Hone-Backus 


A £. 

4.6 


111002 Asthma-F 


16.4 


lU4oio (r>A) Adj Normal 
Bone-Backus 


7.7 


1 1 1003 Atonic Asthma-F 

4 A IVw*/ X ilVUlW * **jrl 1 1111** A 


16.2 "™" 


104696 (BA^ OA Svnovium-Backus 


2.7 


1 1 1004 Atopic Asthma-F 


283 


104700 (SS) OA Bone-Backus 


9.0 


1 1 1005 Atopic Asthma-F 


7.2 


104701 (SS) Adi "Normal" 
Bone-Backus 


3.8 
7~5 


1 1 1006 Atopic Asthma-F 


4.4 


104702 (SS) OA Synovium-Backus 


111417 Allergy-M 


11.0 


1 17093 OA Cartilage Rep7 


14.7 


112347 Allergy-M 


7.5 


112672 OA Bone5 


57.0 


1 12349 Normal Lung-F 


9.4 


1 12673 OA Synoviums 


27.9 


112357 Normal Lung-F 


342 


1 12674 OA Synovial Fluid cells5 


24.8 


1 12354 Normal Lung-M 


9.2 


1 17100 OA Cartilage Repl4 


4.0 


112374 Crohns-F 


10.3 


112756 OA Bone9 


100.0 


1 12389 Match Control Crohns-F 


6.0 


112757 OA Synovium9 


17.9 


112375 Crohns-F 


22.2 


1 12758 OA Synovial Fluid Cells9 


9.2 I 


1 12732 Match Control Crohns-F 


7.5 


1 17125 RA Cartilage Rep2 


6.9 


112725 Crohns-M 


0,0 


113492 Bone2RA 


3.7 


1 12387 Match Control Crohns-M 


3.0 


113493 Synovium2 RA 


0.6 


112378 Crohns-M 


10.4 


1 13494 Syn Fluid CeUs RA 


3.0 


1 12390 Match Control Crohns-M 


40.6 


1 13499 Cartilage4RA 


1.3 


112726 Crohns-M 


6.7 


113500 Bone4 RA 


2.2 


1 1273 1 Match Control Crohns-M 


9.0 


113501 Synovium4RA 


2J5 


112380 Ulcer Col-F 


25.5 


1 13502 Syn Fluid Cells4 RA 


5.3 


1 12734 Match Control Ulcer 
Col-F 


9.5 


113495 Cartilage3RA 


0.0 


112384 Ulcer Col-F |22.2 


1 13496 Bone3RA 


2.9 
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1 12737 Match Control Ulcer 
Col-1 4 


5.3 


113497 Synovium3 RA 


0.0 


1 12386 Ulcer Col-F 


0.0 


1 13498 Syn Fluid Cells3 RA 


0.0 


1 12738 Match Control Ulcer 
Col-F 


0.0 


1 17106 Normal Cartilaee Reo20 


0 0 


1 12^81 TTlcer Pnl-M 


9 n 
z.u 


1 1 Q/C/CQ >T r , ...,_ L 1 

1 Uoco Uone3 Normal 


10.3 


1 12735 Match Control Ulcer 
Col-M 


6.9 


113664 Synovium3 Normal 


6.5 


112382 Ulcer Col-M 


15.8 


113665 Syn Fluid Cells3 Normal 


3.6 


1 12394 Match Control Ulcer 
Col-M 


5.6 


1 17107 Normal Cartilage Rep22 


10.5 


112383 Ulcer Col-M 


13.3 


1 13667 Bone4 Normal 


9.3 


1 12736 Match Control Ulcer 
Col-M 


2.3 


113668 Synovium4 Normal 


22.7 


112423 Psoriasis-F 


4.1 


113669 Syn Fluid CeUs4 Nonnal 


12.2 



Table ED. CNS neurodeneneration vl.Q 



Tissue Name 


Rel. 

Exp.(%) 

Ag225, 

Run 

206265375 


Tissue Name 


Rel. 

Exp.(%) 
Ag2251, 
Run 

206265375 


AD 1 Hippo 


19.8 


Control (Path) 3 Temporal Ctx 


3.5 


AD 2 Hippo 


35.8 


Control (Path) 4 Temporal Ctx 


34.2 


AD 3 Hippo 


7J2 


AD 1 Occipital Ctx 


19.5 


AD 4 Hippo 


9.7 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 hippo 


59.0 


AD 3 Occipital Ctx 


17.3 J 


AD 6 Hippo 


97.9 


AD 4 Occipital Ctx 


19.2 


Control 2 Hippo 


37.1 


AD 5 Occipital Ctx 


52.9 


Control 4 Hippo 


34.9 


AD 6 Occipital Ctx 


42.0 


Control (Path) 3 Hippo 


17.2 


Control 1 Occipital Ctx 


6.3 


AD 1 Temporal Ctx 


20.6 


Control 2 Occipital Ctx 


51.8 


AD 2 Temporal Ctx 


33,7 


Control 3 Occipital Ctx 


23.0 


AD 3 Temporal Ctx 


9.9 


Control 4 Occipital Ctx 


6.6 


AD 4 Temporal Ctx 


36.1 


Control (Path) 1 Occipital Ctx 


73.7 


AD 5 Inf Temporal Ctx 


76.8 


Control (Path) 2 Occipital Ctx 


16.8 


AD 5 SupTemporal Ctx 


97.9 


Control (Path) 3 Occipital Ctx 


11.8 


AD 6 Inf Temporal Ctx 


59.9 


Control (Path) 4 Occipital Ctx 


28.1 


AD 6 Sup Temporal Ctx 


100.0 


Control 1 Parietal Ctx 


12.1 


Control 1 Temporal Ctx 


9.9 


Control 2 Parietal Ctx 


62.4 


Control 2 Temporal Ctx 


29.9 


Control 3 Parietal Ctx 


20.4 


Control 3 Temporal Ctx 


10.5 


Control (Path) 1 Parietal Ctx 


43.8 


Control 4 Temporal Ctx 


34.2 


Control (Path) 2 Parietal Ctx 


14.9 


Control (Path) 1 Temporal Ctx 


63.7 


Control (Path) 3 Parietal Ctx 


7.8 
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IControl (Path) 2 Temporal Ox 1 13 .8 IControl (Path) 4 Parietal Ctx \29.9 



Table IE. General screening panel vl.5 



Tissue Name 


ReL 

Ae2251. 
Run 

246733742 


issme Name 


ReL 

Exp.(%) 
Run 

246733742 


Adipose 


0.2 


Renal ca. TK-10 


9.2 


Melanoma* Hs688(A).T 


0.8 


Bladder 


0.6 


Melanoma* Hs688(B).T 


0.9 


Gastric ca. (liver met.) NCI-N87 


0.3 


Melanoma* M14 


4.5 


Gastric ca. KATO III 


1.4 


Melanoma* LOXIMVI 


0.6 


Colon ca.SW-948 


0.1 


Melanoma* SK-MEL-5 


4.3 


Colon ca. SW480 


3.8 


Squamous cell carcinoma SCC-4 


0.4 


Colon ca* (SW480 met) SW620 


1.6 


Testis Pool 


8.1 


Colon ca. HT29 


0.9 


Prostate ca.* (bone met) PC-3 


3.6 


Colon ca.HCT-116 


2.5 


Prostate Pool 


0.0 


Colon ca. CaCo-2 


4.3 


Placenta 


0.7 


Colon cancer tissue 


0.7 


Uterus Pool 


0.1 


Colon ca. SW1116 


0.7 . 


Ovarian ca. OVCAR-3 


2.9 


Colon ca. Colo-205 


0.2 


Ovarian ca. SK-OV-3 


0.5 


Colon ca. SW-48 


0.8 


Ovarian ca. OVCAR-4 


0.6 


Colon Pool 


0.8 


Ovarian ca. OVCAR-5 


12 


Small Intestine Pool 


0.9 


Ovarian ca. IGROV-1 


5.5 


Stomach Pool 


0.4 


Ovarian ca. OVCAR-8 


1.6 


Bone Marrow Pool 


0.3 


Ovary 


0.8 


Fetal Heart 


2.0 


Breast ca. MCF-7 


1.6 


Heart Pool 


03 


Breast ca. MDA-MB-231 


0.2 


Lymph Node Pool 


0.8 


Breast ca.BT 549 


22.5 


Fetal Skeletal Muscle 


2.8 


Breast ca. T47D 


0.2 


Skeletal Muscle Pool 


0.3 


Breast ca.MDA-N 


2.6 


Spleen Pool 


0.3 


Breast Pool 


1.3 


Thymus Pool 


9.9 


Trachea 


0.3 


CNS cancer (gho/astro) U87-MG 


3.0 




0.4 


CNS cancer (glio/astro) U-l 1 8-MG 


0.8 


Fetal Lung 


2.9 


CNS cancer (neuro^net) SK-N-AS 


22.4 


Lungca.NCI-N417 


5.0 


CNS cancer (astro) SF-539 


0.3 


Lung ca. LX-1 


5.3 


CNS cancer (astro) SNB-75 


17.2 


Lungca.NCI-H146 


62.9 


CNS cancer (glio) SNB-19 


7.3 


Lung ca. SHP-77 


12.4 


CNS cancer (glio) SF-295 


7.6 


Lung ca A549 


1.5 


Brain (Amygdala) Pool 


1.5 


Lungca.NCI-H526 


25.9 


Brain (cerebellum) 


3.1 


Lungca.NCI-H23 


7.0 


Brain (fetal) 


100.0 
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6.7 j 


Brain (Hippo campus) Pool 


1.0 


LUDg Co. nur-oz 


13 1 


Cerebral Cortex Pool 


1.3 


Lungca.NCI-H522 


36.3 


Brain (Substantia nigra) Pool 


0.8 


Liver 


0.0 


Brain (Thalamus) Pool 


2.1 


Fetal Liver 


0.4 


Brain (whole) 


22 


liver ca. HepG2 


0.2 


Spinal Cord Pool 


1.7 


Kidney Pool 


0.9 


Adrenal Gland 


0.3 


Fetal Kidney 


9.3 


Pituitary gland Pool 


0.1 I 


Renal ca. 786-0 


0.8 


Salivary Gland 


0.2 


Renal ca. A498 


0.7 


Thyroid (female) 


0.0 


Renal ca. ACHN 


1.0 


Pancreatic ca. CAPAN2 


0.8 


Renal ca.UO-31 


5.7 


Pancreas Pool 


0.9 



Table IF. Oncology cell line screening panel v3.2 



Tissue Name 


Rel. 

Exp.(%) 

Run 

2482021 

32 


Tissue Name 


Rel. 

Exp.(%) 

Ae2251. 

Ran 

2482021 

32 


94905JDaoyJMedulloblastoma/Cerebellu 
m sscDNA 


1.2 


94954_Ca Ski_Cervical epidermoid 
carcinoma (metastasis)_sscDNA 


10.7 


94906JTE671_Medulloblastom/Cerebellu 
m sscDNA 


14.8 


94955 JES-2_Ovarian clear cell 
carcinoma sscDNA 


2.1 


94907JD283 

Med MeduUoblastoma/Cerebellum_sscDN 
A 


16.6 


94957_Ramos/6h stim_ Stimulated 
with PMA/ionomycin 6h_sscDNA 


4.0 


94908 J»FSK-l_Primitive 
Neuroectodermal/Cerebellum_sscDNA 


1.7 


94958_Ramos/14h stkn_ 
Stimulated with PMA/ionomycin 
14h sscDNA 


2.9 


94909_XF-498_CNS_sscDNA 


12 


94962_MEG-0 l_Chronic 
myelogenous leukemia 
(megokaryoblast)_sscDNA 


0.3 


94910_SNB-78_CNS/glioma_sscDNA 


1.0 


94963_Raji_Burkitt , s 
lymphoma_sscDNA 


1.2 


94911 SF-268 CNS/glioblastoma_sscDN 
A 


1.8 


94964_DaudiJBurkitt , s 
lymphomajsscDNA 


2.4 


94912JT98G_Glioblastoma_sscDNA 


1.3 


94965 JJ266J3-cell 
plasrrmcytoma/myelomajsscDNA 


0.0 


96776_SK-N-SHJ<Ieuroblastoma 
(metastasis)_sscDNA 


11.7 


94968_CA46_Burkitt , s 
lymphoma_sscDNA 


3.7 


94913 SF-295 CNS/glioblastoma_sscDN 
A 


1.4 


94970JRL_non-Hodgkin , s B-cell 
lymphoma_sscDNA 


3.3 


132565_NT2 pool_sscDNA 


16.6 


94972 JMl_pre-B-cell 
lymphoma/leukemia_sscDNA 


5.5 
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94914_Cerebellum_sscDNA 


|94973_Jurkat JT cell < 
' (leukemia sscDNA 


5.1 


96777 JTerebellum_sscDNA 1 


,7 \ 


>4974 TF-1 Erythroleukemia ssc . 
DNA 


L5 


94916_NCI-H292JVIucoepidennoid lung ( 
carcinoma sscDNA 


). 3 ; 


>4975_HUT78_T-cell , 
ymphoina_sscDNA 


1.5 


94917_DMS-1 14_Small cell lung , 
cancer sscDNA 


M.7 ] 


)4977_U937_Histiocytic 
ymphoma_sscDNA 


1.4 


9491 8 J3MS-79_Small cell lung 
cancer/neuroendocrine sscDNA 


< 

1 00.0 


?4980_KU-8 12_Myelogenous 
eukemia sscDNA 


O.O 


94919 J4CI-H146_Small cell lung 
cancer/neuroendocrine sscDNA 


30.1 


3/iq8l 7fiQ.P Clear cell renal 
carcinoma sscDNA 


0.0 


94920 NCI-H526 Small cell lung 
cancer/neuroendocrine sscDNA 


79.0 


94983_Caki-2_Clear cell renal 


A 1 

0.1 


94921_NCI-N417_Small cell lung 


7.9 


94984JSW 839__Clear cell renal 
carcinoma sscDNA 


0.9 


94923 J^CI-H82JSmall cell lung 
cancer/neuroendocrine_sscDNA 


23.2 


94986 J3401_Wilms ! 
tumor sscDNA 


0.9 


94924_NCI-H157__Squamous cell lung 
cancer (metastasis) sscDNA 


0.2 


126768 J293 cells_sscDNA 


1.9 


94925_NCI-H1 1 55_Large cell lung 
cancer/neuroendocrine_sscDNA 


19.5 


94987_Hs766T_Pancreatic 
carcinoma (LN 


0.7 


94926 _NCI-H1299_Large cell lung 
cancer/neuroendocrine_sscDNA 




94988_CAPAN-l_Pancreatic 
metastasis)_sscDNA 


0.1 


94927_NCI-H727_Lung 
carcinoid_sscDNA 




94989_SU86.86_Pancreatic 

CalVlIlUllla \UVC1 

metastasis)_sscDNA 


0.0 


94928 NCI-UMC-1 1 Lime 
carcinoid sscDNA 


5.1 


Q4990 "RvPCI-^ Pancreatic 
adenocarcinoma sscDNA 


A A 


94929 LX-1 Small cell lung 
cancer sscDNA 


1.0 


94991 "HP AC 1 Pancreatic 
adenocarcinoma sscDNA 


U.O 


94930_Colo-205_Colon cancer_sscDNA 


0.0 


94992 MIAPaCa-2 Pancreatic 
carcinoma sscDNA 


A A 


94931 JKM12_Colon cancer_sscDNA 


0.6 


94993jCFPAC-l JPancreatic ductal 
adenocarcinoma sscDNA 


1 A 
1.1/ 


94932_KM20L2_Colon cancersscDNA 


0.2 


94994_PANC4JPancreatic 
epithelioid ductal 
carcinoma sscDNA 


0.2 


94933_NCI-H716_Colon cancer__sscDNA 


5.6 


94996_T24_Bladder carcinma 
(transitional cell)_sscDNA 


0.2 


94935 J5W-48_Colon 
adenocarcinoma sscDNA 


02 


94997_5637J3ladder 
carcinoma sscDNA 


2.4 


94936_SW1 1 16_Colon 
adenocarcinoma sscDNA 


0.3 


94998_HT-1 l97_Bladder ' 
carcinoma sscDNA 


0.7 


94937_LS 174T_Colon 
adenocarcinomajsscDNA 


0.3 


94999 JJM-UC-3_Bladder 
carcinma (transitional 
cell) sscDNA 


0.2 
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94938_SW-948_Colon ( 
adenocarcinoma sscDNA 


c 


)5000_A204_Rhabdomyosarcoma_ ( 
sscDNA 


).0 


94939_SW-480_Colon 
adenocarcinoma sscDNA 


3.0 


25001 HT-1080 Fibrosarcoma_ssc 
DNA 


[).0 


94940_NCI-SNU-5jGastric 
carcinoma sscDNA 


0.9 


95002_MG-63_Osteosarcoma 
(bone) sscDNA 


0.0 


112197JCATO m_Stomachj5ScDNA 


0.0 


95003_SK-LMS-l_Leiomyosarcom 
a (vulva) sscDNA 


1.3 


94943_NCI-SNU-1 6_Gastric 
carcinoma sscDNA 


02 


95004_SJRH30_Rhabdomyosarco 
ma (met to bone marrow)_sscDNA 


9.9 


94944_NCI-SNU-l_Gastric 
carcinoma sscDNA 


1.5 


95005_A431JEpideimoid 
carcinoma sscDNA 


0.2 


94946_RF-l_Gastric 
adenocarcinoma sscDNA 


0.3 


95007 WM266-4 MelanomajsscD 
NA 


0.9 


94947 JtF-48_Gastric 
adenocarcinoma sscDNA 


0.6 


1 12195 JDU MSJProstatejJscDNA 


0.2 


96778_MKN-45__Gastric 
carcinoma sscDNA 


0.6 


95012_MDA-MB-468JBreast 
adenocarcinomajsscDNA 


0.5 


94949 JSfCI-N87J3astric 


0.6 


1 12196_SSC-4_Tongue_sscDNA 


0.9 


9495 1JDVC AR-5 JDvarian 
carcinoma sscDNA 


0.0 


1 12194JSSC-9 JTongue_sscDNA 


1.3 


94952JRL95-2JJterine 
carcinoma_sscDNA 


0.3 


1 12191 JSSC-15_Tongue_sscDNA 


0.3 


94953_HelaS3_Cervical 
adenocarcinoma sscDNA 


0.2 


95017_CAL 27_Squamous cell 
carcinoma of tongue_sscDNA 


0.0 



Table TO. Panel 1. 3D 





Rel. 

Exp.(%) 
Ag2251, 
Run 

159074821 


Tissue Name 


ReL 

Exp.(%) 
Ag2251, 
Run 

159074821 


Liver adenocarcinoma 


0.9 


Kidney (fetal) 


1.9 


Pancreas 


0.4 


Renal ca. 786-0 


L0 


Pancreatic ca. CAP AN 2 


0.4 


Renal ca. A498 


4.5 


Adrenal gland 


0.6 


Renal ca. RXF 393 


0.0 


Thyroid 


0.4 


Renal ca. ACHN 


0.3 


Salivary gland 


1.2 


Renal ca. UO-31 


2.8 


Pituitary gland 


0.7 


Renal ca. TK-10 


3.8 


Brain (fetal) 


73.7 


Liver 


0.0 


Brain (whole) 


4.6 


liver (fetal) 


1.7 


Brain (amygdala) 


6.4 


Liver ca. (hepatoblast) HepG2 


1.8 


Brain (cerebellum) 


1.8 


Lung 


b.o 


Brain (hippocampus) 


22.2 


Lung (fetal) 


3.1 


(Brain (substantia nigra) 


2.1 


Lung ca. (small cell) LX-1 


4.5 



266 



BNSOOCID: <WO 03060149A2J > 



WO 03/060149 



PCT/US03/00252 



Brain (thalamus) 1 


1.5 ] 


lAing ca. (small cell) NCI-H69 


2 7 
5./ 


Cerebral Cortex - 


1.5 ] 


Lung ca. (sxell var.) SHP-77 




Spinal cord - 


J.2 


Lung ca. (large cell)NCI-H460 


£.!> 


glio/astro U87-MG 




Lung ca. (non-sm. cell) A549 


"J Q 


glio/astro U-118-MG 


2.2 


Lung ca.Xnon-s.cell) NCI-H23 


O A 

12 A 


astrocytoma SW1783 


14.3 


Lung ca. (non-s.cell) HOP-62 


1./ 


neuro*; met SK-N-AS 




Lung ca. (non-s.cl) NCI-H522 


28.1 


astrocytoma SF-539 


0.5 


Lung ca. (squam.) SW 900 


2.1 


astrocytoma SNB-75 


13.0 |Lung ca. (squam.) NCI-H596 


0.7 


gjioma SNB-19 


14.7 


Mammary gland 


1.0 


glioma U251 


3.6 


Breast ca* (pl.ef) MCF-7 


4.0 


glioma SF-295 


3.6 


Breast ca* (pl.ef) MDA-MB-231 


1.1 


Heart (fetal) 


3.4 


Breast ca * (pLef) T47D 


1.1 


Heart 


0.0 


Breast ca. BT-549 


16.3 


Skeletal muscle (fetal) 15.2 


Breast ca. MDA-N 


6.4 


Skeletal muscle jO.O 


Ovary 


3.2 


Bone marrow > |1.8 


Ovarian ca. OVCAR-3 


1.7 


Thymus 


212 


Ovarian ca. OVCAR-4 


0.8 


Spleen 


0.8 


Ovarian ca. OVCAR-5 


2.3 


Lymph node 


1.1 


Ovarian ca. OVCAR-8 


7.3 


Colorectal 


0.8 


Ovarian ca. IGROV-1 


2.4 


Stomach 


06 


Ovarian ca.* (ascites) SK-OV-3 


0.6 


Small intestine 


2.6 


Uterus 


6.8 


Colon ca. SW480 


2.5 


Placenta 


0.8 


Colon ca.* SW620(SW480 met) 


1.5 


Prostate 


1 1 


Colon ca.HT29 


1.7 


Prostate ca.* (bone met)PC-3 


32 


Colon ca.HCT-116 


2.4 


Testis 


69.7 


Colon ca.CaCo-2 


2.5 


Melanoma Hs688(A).T 


0.0 


Colon ca. tissue(OD03866) 


2.2 iMelanoma* (met) Hs688(B).T 


0.0 


Colon ca.HCC-2998 


2.0 


jMelanoma UACC-62 


0.4 


Gastric ca.* (Hver met)NCI-N87 


0.8 


Melanoma M14 


2.6 


Bladder 


1.0 


Melanoma LOX IMVI 


0.7 


Trachea 


1.8 


Melanoma* (met) SK-MEL-5 


5.6 


Kidney 


0.7 


Adipose 


0.0 



Table HHL Panel 2P 





ReL 

Exp.(%) 
Ag2251, 
Rum 

159075939 


Tissue Name 


ReL 

Exp.(%) 
Ag2251> 
Run 

159075939 


Normal Colon 


5.5 


Kidney Margin 8120608 . 


0.0 


CC Well to Mod Diff (OD03866) 


4.5 


Kidney Cancer 8120613 


0.0 
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CC Margin (OD03866) 


2.6 


Kidnev Marein 8120614 


0 6 

V/.V/ 


CC Qr2 rectosigmoid (OD03868) 


1.2 


Kidney Cancer 9010320 


0 0 

V/.V/ 


CC Margin (OD03868) 


1.1 


Kidnev Marein 9010321 


1 ^ 


CC Mod Diff (ODO3920) 


5.8 


Normal Uterus 


1 1 
1.1 


CC Margin (ODO3920) 


2.3 


Uterus Cancer 06401 1 


3.0 


La^ \jt.z ascend colon (UL)U3y21) 


4.1 


Normal Thyroid 


0.6 


CC Margin (OD03921) 


0.0 


Thyroid Cancer 064010 


0.6 


CC from Partial Hepatectomy 
(ODO4309) Mets 


1.3 


Thyroid Cancer A302152 


0.4 


Liver Margin (ODO4309) 


0.0 


Thyroid Margin A302153 


2.3 


Colon mets to lung (OD04451-01) 


4.3 


Normal Breast 


4.4 


Lung Margin (OD04451-02) 


0.0 


Breast Cancer (OD04566) 


12 


Normal Prostate 6546-1 


0.0 


Breast Cancer (OD04590-01) 


100.0 


Prostate Cancer (OD04410) 


3.4 


Breast Cancer Mets 
(UDU4590-03) 


1.5 


Prostate Margin (OD04410) 


0.0 


Breast Cancer Metastasis 
fOD04655-05^ 


3.7 


Prostate Cancer (OD04720-01) 


0.6 


Breast Cancer 064006 

JJlvWOl V^UUwwl \J\J^T\J\J\J 


6 K 

V/.O 


Prostate Margin (OD04720-02) 


1.8 


Breast Cancer 1 024 


104 
11/ .*+ 


Normal Lung 061010 


5.1 


Breast Cancer 9100266 


6 6 


Lung Met to Muscle (OD04286) 


0.0 


Breast Marein 9100265 


3 4 


Muscle Margin (OD04286) 


6.6 


Breast Cancer A209073 


7 9 


Lung Malignant Cancer (OD03 126) 


3.9 


Breast Margin A209073 


2.5 


Lung Margin (OD03 1 26) 


0.0 


Normal Liver 


0.0 


Lung Cancer (OD04404) 


0.0 


Liver Cancer 064003 


0.6 


Lung Margin (OD04404) 


0.6 


Liver Cancer 1025 


0.0 


Lung Cancer (OD04565) 


0.6 


Liver Cancer 1026 


0.6 




n ft 


utver cancer ouuh- i 


U.O 


1 imp Cancer (Or)0&?17M1 } 




T jvor Ticciia f\fif\A "NT 

j_/ivCT x issue OvJl/*f— IN 


u.o 


Lung Margin (OD04237-02) 


2.4 


Liver Cancer 6005-T 


1.1 1 


Ocular Mel Met to Liver (ODO4310) 


0.7 


Liver Tissue 6005-N 


0.0 


Liver Margin (ODO4310) 


0.0 


Normal Bladder 


1.8 


Melanoma Mets to Lung (OD04321) 


18.0 


Bladder Cancer 1023 


2.8 


Lung Margin (OD04321) 


0.6 


Bladder Cancer A302173 


13.2 


Normal Kidney 


1.4 


Bladder Cancer (OD04718-01) 


0.0 


Kidney Ca, Nuclear grade 2 
(OD04338) 


8.0 


Bladder Normal Adjacent 
(OD04718-03) 


1.3 


Kidney Margin (OD04338) 


0.0 


Normal Ovary 


2.8 


Kidney Ca Nuclear grade 1/2 
(OD04339) 


2.4 


Ovarian Cancer 064008 


4.3 


Kidney Margin (OD04339) 


0.0 


Ovarian Cancer (OD04768-07) 


4.0 


Kidney Ca, Clear cell type (OD04340) 


1.2 


Ovary Margin (OD04768-08) 


0.0 


Kidney Margin (OD04340) 


1.0 


Normal Stomach 


0.8 


Kidney Ca, Nuclear grade 3 
(OD04348) 


0.0 


Gastric Cancer 9060358 


0.3 
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Kidney Margin (OD04348) 


0.8 


Stomach Margin 9060359 


12 


Kidney Cancer (OD04622-01) 


1.1 


Gastric Cancer 9060395 


0.0 


Kidney Margin (OD04622-03) 


0.0 


Stomach Margin 9060394 


1.5 


Kidney Cancer (OD04450-01) 


4.6 


Gastric Cancer 9060397 


6JJ 


Kidney Margin (OD04450-O3) 


0.6 


Stomach Margin 9060396 


0.0 


Kidney Cancer 8120607 


0.6 


Gastric Cancer 064005 


2.5 



Table II. Panel 4.1P 



|ReL 
Exp.(%) 
Ag2251, 1 
Run | 
1244570228 


] 
1 

rissue Name J 


[lei. 

Exp.(%) 
4g2251, 
Run 

M4570228 


Secondary Thl act |l2.4 ] 


SUVEC IL-lbeta 


Z6.4 


Secondary Th2 act Jl6.0 3 


HUVEC IFN gamma 


16,5 


Secondary Trl act _J0.0 


HUVEC TNF alpha + IFN gamma 


3.3 


Secondary Thl rest |0.0 


HUVECTNF alpha + IL4 


8.9 


Secondary Th2 rest jO.O 


HUVECIL-11 


39.8 


[Secondary Trl rest |0.0 


Lung Microvascular EC none 


22.2 


Ipriniary Thl act 


0.0 


Lung Microvascular EC TNFalpha + 
IL-lbeta 


z.y 


|Primary Th2 act | 


11.2 


Microvascular Dermal EC none 


0.0 


primary Trl act 


6.7 


Microsvasular Dermal EC TNFalpha + 
IL-lbeta 


0.0 


Primary Thl rest J 


0.0 


TJfrtrkr»"hia1 farvithpliiim TTSjPnlr^Via + 

ILlbeta 


33 


Primary Th2 rest 


0.0 


Small airway epithelium none 


0.0 


jprimary Trl rest 


0.0 


Small airway epithelium TNFalpha + 
IL-lbeta 


1.6 


|CD45RA CD4 lymphocyte act 


15.3 


Coronery artery SMC rest 


8.1 


ICD45RO CD4 lymphocyte act 


127.7 


Coronery artery SMC TNFalpha + 
IL-lbeta 


15.1 


|CD8 lymphocyte act 


0.0 


Astrocytes rest 


3L6 


ISecondary CD8 lymphocyte rest 


19.9 


Astrocytes TNFalpha + IL-lbeta 


6.4 


ISecondary CDS lymphocyte act 


kv 


KU-812 (Basophil) rest 


0.0 


|CD4 lymphocyte none 


|0.0 


KU-812 (Basophil) PMA/ionomycin 


2.9 


|2ry Thim£/Trl_anti-CD95 
CH11 


I5.2 


CCD1 106 (Keratinocytes) none 


21.6 


JLAK cells rest 


p.o 


CCD1 106 (Keratinocytes) TNFalpha + 
IL-lbeta 


16.3 


LAK cells IL-2 


jo.o 


Liver cirrhosis 


0.0 


|LAK cells IL-2+IL-12 


0.0 


NCI-H292none 


0.0 


|LAK cells EL-2+IFN gamma 


p.o 


NCI-H292 IL-4 


3.2 


JLAK cells IL-2+ EL-18 


|2.7 


NCI-H292 IL-9 


5.8 
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LAK cells PMA/ionomycin 


6.5 


NCI-H292 IL-13 


5.9 


NK Cells IL-2 rest 


5.6 


NCI-H292 IFN gamma 


0.0 


Two Way MLR 3 day 


3.5 


HPAECnone 


3.3 


Two Wav MLR 5 dav 


0.0 


HPAEC TNF alpha + beta 


8.2 


Two Wav MLR 7 dav 


2.5 


Lung fibroblast none 


21.3 


PBMC rest 


0.0 


Lung fibroblast TNF alpha + IL-1 beta 


7.7 


DDUP PWM 


53 


Lung fibroblast IL-4 


10.7 


PRMP PHA-T 


9.0 


Lung fibroblast EL-9 


11.2 


txamos ^jd ecu ^ iituic 


00 


Lune fibroblast IL-13 


0.0 ! 


JtVoIIlOS ^-D wCll J HJllXJxUy Is ill 


100 0 i 


I iinp fibroblast IFN gamma 


3.8 


jts lympnocyies rwivi 


7^ 

/•J 


Dermal fibroblast CCD1070 rest 


14.3 


B lymphocytes CD40L and IL-4 


14.0 


Tl<»rma1 fir»roh1a<5t PODI 070 TNF 

alpha 


3.2 


EOL^l dbcAMP * 


24.8 


Dermal fibroblast CCD1070 IL-1 beta 


3.7 


EOL-1 dbcAMP PMA/ionomycin 


0.0 


Dermal fibroblast IFN gamma 


3.7 


Dendritic cells none 


3.8 


Dermal fibroblast IL-4 


5.9 


Dendritic cells LPS 


0.0 


Dermal Fibroblasts rest 


3.3 


Dendritic cells anti-CD40 


0.0 


Neutrophils TNFa+LPS 


2.7 


Monocytes rest 


0.0 


Neutrophils rest 


6.6 


Monocytes LPS 


8.2 


Colon 


0.0 


Macrophages rest 


0.0 


Lung 


0.0 


Macrophages LPS 


0.0 


Thymus 


37.4 


HUVEC none 


30.8 


Kidney 


0.0 


HUVEC starved 


59.9 







Table IX Panel 4D 



Tissue Name 


Rel. 

Exp.(%) 

gl309, 

Run 

138960659 


Rel. 

Exp.(%) 
Ag2251, 
Run 

159076647 


Tissue Name 


Rel. 

Exp.(%) 
Agl309, 
Run 

138960659 


Rel. 

Exp.(%) 
Ag2251, ! 
Run 

159076647 


Secondary Thl act 


1.5 


1.6 


HUVEC IL-lbeta 


1.3 


1.6 


Secondary Th2 act 


1.0 


i.2 ; 


HUVEC IFN 
gamma 


2.9 


2.5 


Secondary Trl act 


2.0 


1.7 


HUVEC TNF alpha 
+ IFN gamma 


1.5 


0.1 


Secondary Thl rest 


1.7 


0.5 


HUVEC TNF alpha 
+ IL4 


3.5 


2.6 


Secondary Th2 rest 


1.4 


0.6 


HUVEC IL-1 1 


4.4 


1.4 


Secondary Trl rest 


1.4 


1.2 


Lung 

Microvascular EC 
none 


1.3 


2.3 
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Primary Thl act 1 


i.7 : 


I 

>.7 ! 

] 


-.ung 

Microvascular EC , 
rNFalpha + 
iL-lbeta 


LI 


1.7 


Primary Th2 act 


}.4 1 


,.9 


VCcrovascular ( 

"iprmal "PJC~\ none 


5.1 : 


1.6 


Primary Trl act 


5.9 


\2 


Microsvasular 
Dermal EC 
TNFalpha + 

[T i Viptn 

LLv-I UCul 


1.0 


1.3 

ma 


Primary Thl rest 


12.5 


17.1 


Bronchial 
epithelium 
TNFalpha + 
ILlbeta 


2.9 


1.6 


Primary Th2 rest 


6.5 


8.6 


Small airway 
epithelium none 


0.8 


0.4 


Primary Trl rest 


3.7 


2.4 


Small airway 
epithelium 
TNFalnha + 
EL-lbeta 


3.1 


13 .. 


vJLJ4jiv/V \^3J e * lympnocyic 
act 


32. 


1.2 


Coronery artery 
SMC rest 


13 


1.1 


CD45RO CD4 lymphocyte 
act 


4.3 


2.7 


Coronerv arterv 
SMC TNFalpha + 
EL-lbeta 


1.4 


2.0 


\^Do lympnocyie act 


i i 

X ■ 1 


1 9 


Astrocytes rest 


17.8 


22.5 


Secondary CD8 
lymphocyte rest 


1.7 


0.9 


Astrocytes 
TNFalpha -f 
IL-lbeta 


6.2 


4.7 


Secondary CD8 
ympnocyie aci 


1.1 


1.0 


xvAJ-Biz ^£>asopniij 
rest 


0.3 


0.2 


CD4 lymphocyte none 


1.4 


0.5 


KU-812 (Basophil) 
PMA/ionomycin 


12 


0.3 


zry 

Thl/Tb2/Trl anti-CD95 
CH11 


4.5 


1.7 


CCD1106 

(Keratinocytes) 
none 


3.9 


3.9 


LAK cells rest 


12 


1.6 


CCD1106 
(Keratinocytes) 
TNFalpha + 
IL-lbeta 


19.5 


3.1 


LAK cells IL-2 


3.1 


1.8 


Liver cirrhosis 


2.0 


2.6 


LAK cells IL-2+EL-12 


1.8 


0.7 


Lupus kidney 


0.3 


0.0 


LAK cells H^2+IFN 
gamma 


1.7 


1.3 


NCI-H292none 


0.7 


0.4 


LAK cells 11^2+ IL-18 


1.5 


1.4 


NCI-H292 IL-4 


1.7 


0.4 


LAK cells PMA/ionomycii 


1O.8 


0.0 


NCI-H292 IL-9 


0.0 


1.6 


NK Cells IL-2 rest 


0.9 


1.1 


NCI-H292 IL-13 


0.6 


1.6 


Two Way MLR 3 day 


1.6 


2.3 


NCI-H292 IFN 
gamma 


0.0 


0.3 
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Two Way MLR 5 day 


1.7 


0.3 


HPAECnone 


3.3 


2.0 


Two Way MLR 7 day 


0.8 


0.4 


hLPAbCJ TNF alpha 
+ IL-1 beta 


1.6 


0.6 


PBMC rest 


0.4 


0.0 


Lung fibroblast 
none 


3.7 


3.4 


PBMCPWM 


6.1 


2.1 


Lung fibroblast 
TNF alpha + IL-1 

UtJut 


1.6 


1.5 


PBMC PHA-L 


9.9 


5.7 


Lung fibroblast 
IL-4 


3.6 


2.8 


Ramos (B cell) none 


13.6 


6.3 


Lung fibroblast 
IL-9 


2.6 


3.2 


Ramos (B cell) ionomycin 


34.9 


24.3 


Lung fibroblast 
IL-1 3 


2.7 


2.8 


B lymphocytes PWM 


7.4 


7.3 


Lung fibroblast IFN 
gamma 


0.5 


1.9 


B lymphocytes CD40L and 

TT d 


2.7 


4.4 


Dermal fibroblast 
rest 


4.2 


3.7 


EOI^l dbcAMP 


2.6 


2.3 


Dermal fibroblast 
CCD 1070 TNF 
alpha 


2 4 




EOL-1 dbcAMP 
PMA/ionomycin 


n -a 
U.3 


1.3 


Dermal fibroblast 
CCD1070 IL-1 beta 


1.3 


2.5 


Dendritic cells none 


0.5 


0.8 


Dermal fibroblast 
IFN gamma 


0.7 


0.2 


Dendritic cells LPS 


0.0 


0.0 


Dermal fibroblast 
IL-4 


0.7 


0.8 


Dendritic cells anti-CD40 


0.3 


0.0 


IBD Cohtis 2 


0.2 


0.0 


Monocytes rest 


0.3 


0.0 


IBD Crohn's 


0.0 


0.0 


Monocytes LPS 


1.1 


0.3 


Colon 


3.1 


4.2 


Macrophages rest 


0.6 


1.3 


Lung 


1.5 


1.3 


Macrophages LPS 


0.0 


0.0 


Thymus 


1.6 


0.3 


HUVECnone 


5.3 


3.5 


Kidney 


100.0 


100.0 


HUVEC starved 


12.7 


12.4 









Table DC general oncology screening panel v 2.4 



Tissue Name 


Rel. 

Exp.(%) 
Ag2251, 
Run 

259733199 


Tissu Name 


Rel. 

Exp.(%) 
Ag2251, 
Run 

259733199 


Colon cancer 1 


5.4 


Bladder NAT 2 


0.0 


Colon NAT 1 


0.0 


Bladder NAT 3 


02 


Colon cancer 2 


3.1 


Bladder NAT 4 


0.0 


Colon NAT 2 


0.0 


Prostate adenocarcinoma 1 


4.8 


Colon cancer 3 , 


8.8 


Prostate adenocarcinoma 2 


0.0 
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Colon NAT 3 


1.6 


Prostate adenocarcinoma 3 


1.1 


Colon malignant cancer 4 


2.4 


Prostate adenocarcinoma 4 


7.0 


Colon NAT 4 


0.0 


Prostate NAT 5 


1.4 


Lung cancer 1 


20.4 


Prostate adenocarcinoma 6 


0.5 


Lung N ATI 


0.0 


Prostate adenocarcinoma 7 


0.6 


Lung cancer 2 


100.0 


Prostate adenocarcinoma 8 


o.o ! 


Lung NAT 2 


0.6 


Prostate adenocarcinoma 9 


1.0 


Squamous cell carcinoma 3 


3.6 


Prostate NAT 10 


0.4 


Lung NAT 3 


0.0 


Kidney cancer 1 


4.8 


Metastatic melanoma 1 


5.0 


Kidney NAT 1 


0.3 


Melanoma 2 


1.8 


Kidney cancer 2 


5.5 


Melanoma 3 


2.7 


Kidney NAT 2 


0.0 


Metastatic melanoma 4 


22.2 


Kidney cancer 3 


4.9 


Metastatic melanoma 5 


17.8 


Kidney NAT 3 


12 


Bladder cancer 1 


0.7 


Kidney cancer 4 


0.0 


Bladder NAT 1 


0.0 


Kidney NAT 4 


0.0 


Bladder cancer 2 


0.0 







AI_comprehensive panel_vl.O Summary: Ag2251 Highest expression of this 
gene is detected in orthoarthritis bone (CT=31.6). Low expression of this gene is also seen 
in in samples derived from normal and orthoarthitis bone, synovium samples, from normal 

5 lung, COPD lung, emphysema, atopic asthma, asthma, allergy, Crohn's disease (normal 

matched control and diseased), ulcerative colitis(normal matched control and diseased), and 
psoriasis (normal matched control and diseased). Therefore, therapeutic modulation of this 
gene product may ameliorate symptoms/conditions associated with autoimmune and 
inflammatory disorders including psoriasis, allergy, asthma, inflammatory bowel diseases 

10 (Crohn's and ulcerative colitis), and osteoarthritis. 

CNS_neurodegeneration_vl.0 Summary: Ag2251 Highest expression of this 
gene in this panel is detected in the cerebral cortex of an Alzheimer's patient (CT=32.7). 
While no association between the expression of this gene and the presence of Alzheimer's 
disease is detected in this panel, these results confirm the expression of this gene in areas 
1 5 that degenerate in Alzheimer's disease. Please see Panel 1 .3D and 1 .5 for a discussion of 
potential utility of this gene in the central nervous system. 

Generaljscreening panel_vl.5 Summary: Ag2251 Highest expression of this 
gene is detected in fetal brain (CT=27.1). Low expression of this gene is also seen all the 
regions of adult brain including amygdala, hippocampus, substantia nigra, thalamus, 

273 



BNSDOCID: <WO 030601 49A2_I_> 



WO 03/060149 



PCT/US03/00252 



cerebellum, cerebral cortex, and spinal cord. Interestingly, expression of this gene is higher 
in fetal compared to the adult whole brain (32.6). This gene represents the human ortholog 
of cerebroglycan, a glycosylphosphatidylinositol (GPI)-anchored HSPG that is found in the 
developing rat brain. Heparan sulfate proteoglycans (HSPGs) are found on the surface of 
5 all adherent cells and participate in the binding of growth factors, extracellular matrix 
glycoproteins, cell adhesion molecules, and proteases and antiproteases. Unlike other 
known integral membrane HSPGs, including glypican and members of the syndecan family 
of transmembrane proteoglycans, cerebroglycan is apparently expressed in only one tissue 
in the rat: the nervous system and it is really present only during fetal development in 
1 0 immature neurons. Expression of this gene in human fetal and all the regions of adult brain 
regions suggest that this gene may play a role in central nervous system disorders such as . 
Alzheimer's disease, Parkinson's disease, epilepsy, multiple sclerosis, schizophrenia and 
depression. 

In addition, significant expression of this gene is also seen in number of cancer cell 
1 5 lines derived from pancreatic, gastric, colon, lung, renal, breast, ovarian, prostate, 

melanoma and brain cancers. Thus, expression of this gene could be used as a marker to 
detect the presence of these cancers. Expression of this gene is higher in cell lines derived 
especially from breast and lung cancers and also in fetal tissues including lung, heart, 
kidney and skeletal muscle (CTs=30-32.7) compared to respective adult tissues 
20 (CTs=33-35.5). Thus, this gene may play role growth or development of the cells, 

especially during tumorogenesis and may also act in a regenerative capacity in the adult 
Therefore, therapeutic modulation of the expression or function of this gene through the use 
of antibodies may be effective in the treatment of these cancers, especially breast and lung 
cancers. 

25 Oncology_cell_line > _screeningj)anel_v3.2 Summary: Ag2251 Highest 

expression of this gene is detected in small cell lung cancer DMS-79 cell line (CT=28.7). 
High expression of this gene is seen in number of cell lines derived from lung cancer. 
Moderate to low expression of this gene is also seen ih number of cell lines derived from 
brain, colon, cervical, bladder and bone cancers, T and B cell lymphomas. Please see panel 

30 1 .5 and 1 .3D for further discussion on the utility of this gene. 

Panel 1.3D Summary: Ag2251 The highest level of expression of this gene is seen 
in a CNS cancer cell line SK-N-AS (CT=29.6). The gene is also expressed at higher levels 
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in cell lines derived from lung, prostate, and breast cancers compared to the normal tissues 
and may play a role in these cancers. Thus, expression of this gene could be used as a 
marker or as a therapeutic for lung, prostate and breast cancer. In addition, therapeutic 
modulation of the activity of the product of this gene, through the use of peptides, 
5 antibodies, chimeric molecules or small molecule drugs, may be useful in the treatment of 
these cancers. 

This gene is also expressed at higher levels in fetal liver, lung, skeletal muscle, and 
heart (CTs=32-35) when compared to the expression in adult tissues (CTs=40). These 
results suggest that expression of this gene could potentially be used to distinguish between 
10 the adult and fetal phenotypes of these tissues. Furthermore, the difference in expression in 
fetal and adult tissue may also indicate an involvement of the gene product in the 
differentiation processes leading to the formation of the adult organs. Therefore, the protein 
encoded by this gene could potentially play a role in the regeneration of these tissues in the 
adult. 

1 5 This gene, a glypican homolog, is expressed at moderate to low levels across many 

regions of the brain. These regions include the hippocampus, amygdala, thalamus and 
cerebral cortex, all of which are key regions subject to Alzheimer's disease 
neurodegeneration. Furthermore, glypican is expressed in senile plaques and neurofibrillary 
tangles, also indicating a role in Alzheimer's disease. Therefore, the expression profile of 

20 this gene suggests that antibodies against the protein encoded by this gene can be used to 
distinguish neurodegenerative disease in the human brain. Furthermore, since glycopican 
are components of senile plaques which are thought to give rise to the dementia pathology 
of Alzheimer's disease, agents that target this gene and disrupt its role in senile plaques 
(Ref. 1) may have utility in treating the cause and symptoms or Alzheimer's disease as well 

25 as other neurodegenerative diseases that involve this glypican. 

Reference: 

1. Verbeek MM, Otte-Holler I, van den Born J, van den Heuvel LP, David G, Wesseling P, 
de Waal RM. (1999) Agrin is a major heparan sulfate proteoglycan accumulating in 
Alzheimer's disease brain. Am J Pathol. 155:2115-25. PMID: 10595940 



275 



BNSDOCID: <WO. 



.030601 49A2„I_> 



WO 03/060149 



PCT/US03/00252 



Panel 2D Summary: Ag2251 The highest expression of this gene is seen in a 
breast cancer sample (CT = 30.3). The expression of this gene appears to show an 
association with samples derived from colon, lung, kidney, breast, bladder and gastric 
cancers when compared to the matched normal tissue. Thus, expression of this gene could 
5 be used as a marker for these cancers. In addition, therapeutic activity of the product of this 
gene, through the use of peptides, antibodies, chimeric molecules or small molecule drugs, 
may be useful in the treatment of colon, lung, kidney, breast, bladder and gastric cancers. 

Panel 4.1D Summary: Ag2251 Highest expression of this gene is seen in 
ionomycin activated Ramos B cells (CT=3 1 .4). Expression of this gene is low or 

10 undectable in resting Ramos B cells (CT=40). B cells represent a principle component of 
immunity and contribute to the immune response in a number of important functional roles, 
including antibody production. Production of antibodies against self-antigens is a major 
component in autoimmune disorders. In addition, low expression of this gene is also seen in 
eosinophils, HUVEC cells, activated secondary Thl and Th2 cells, naive and memory T 

15 cells, lung and dermal fibroblast and thymus. Therefore, therapeutic modulation of this 
gene product may reduce or eliminate the symptoms of patients suffering from asthma, 
allergies, chronic obstructive pulmonary disease, emphysema, Crohn's disease, ulcerative 
colitis, rheumatoid arthritis, psoriasis, osteoarthritis, systemic lupus erythematosus and 
other autoimmune disorders. 

20 Panel 4D Summary: Ag2251/Agl309 Two experiments using two different probe 

and primer sets produce results that are in very good agreement, with highest expression 
seen in the kidney (CTs=28-29). This high level of expression in the kidney suggests that 
expression of this gene can serve as a marker for kidney tissue. This gene is also expressed 
at low level in activated Ramos B cell line, in activated primaiy B cells, Thl T cells, 

25 activated HUVEC and keratinocytes. This gene encodes for a protein that is a homolog of a 
glypican molecule, which belongs to the family of HSPG (heparan sulfate proteoglycans). 
Glypicans can regulate the activity of a wide variety of growth and survival factors. 
Therefore, therapeutic modulation of the expression or function of this gene or gene 
product, through the use of antibody drugs could potentially prevent T and B cell activation 

30 in the treatment of autoimmune mediated diseases such as insulin-dependent diabetes 
mellitus, rheumatoid arthritis, Crohn's disease, allergies, delayed type hypersensitivity, 
asthma, and psoriasis. 
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general oncology screening panel_v_2.4 Summary: Ag2251 Highest expression 
of this gene is detected in lung cancer2 (CT=30.7). Moderate to low expression of this gene 
is also seen in lung cancerl, two metastatic melanoma and prostate cancer samples. 
Therefore, expression of this gene may be used as a diagnostic marker to detect the 
5 presence of these cancers and also, therapeutic modulation of this gene or its product 
through the use of antibodies or small molecule drug may be useful in the treatment of 
metastatic melanoma, lung and prostate cancers. 

J. CG54443-07 (NOV16b): CG8841 PROTEIN-Iike protein. 

Expression of gene CG54443-07 was assessed using the primer-probe sets Ag2000 
10 and Ag6688, described in Tables JA and JB. Results of the RTQ-PCR runs are shown in 
Tables JC, JD and JE. 



Table JA. Probe Name Ag2000 



Primers 


Sequnces 


Length 


Start 
Position 


SEQ 
ID No 


Forward 


5 1 -actccaccaagaagafcccagfct-3 1 


22 


527 


153 


Probe 


TET-5 1 -tctcttctggaagctctgcgacttca~3 ■ -TAMRA 


26 


567 


154 


Reverse 


5 1 -gcacgaagaagaggaatttctt-3 • 


22 


595 


155 ! 



15 Table JB. Probe Name Ag6688 



Primers 


Sequeces 


Length 


Start 
Position 


SEQID 
No 


Forward 


5 ■ -ccaccaagacgcagc-3 1 


15 


185 


156 


Probe 


TET-5 1 -aagccaccgatgatgcctatg-3 1 -TAMRA 


21 


206 


157 


Reverse 


5 1 -gagcaggtggttgtaggg-3 1 


18 


247 


158 



Table JC. Panel 1.3D 



Tissue Name 


ReL } 
Exp.(%) 
g2000, 
Run 

147805564 


Tissue Name 


ReL 

Exp.(%) 
Ag2000, 
Run 

147805564 


Liver adenocarcinoma 


9.8 


Kidney (fetal) 


6.0 


Pancreas 


24.8 


Renal ca. 786-0 


0.0 


Pancreatic ca. CAPAN 2 


1.3 


Renal ca. A498 


1.0 


Adrenal gland 


3.3 


Renal ca. RXF 393 


0.0 
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Thyroid 1 


L1.0 1 


lenal ca. ACHN 


1.5 


Salivary gland ' 


J0.6 1 


Elenalca.UO-31 


1.1 


Pituitary gland 


J0.4 ] 


Renal ca. TK-10 


2.4 


Brain (fetal) 


13.0 


Liver 


0.7 


Brain (whole) 


39.2 


Liver (fetal) 


2.5 | 


Brain (amygdala) 


23.7 


Liver ca. (hepatoblast) HepG2 


8.8 


Brain (cerebellum) 


21.0 


Lung 


12.9 


Brain (hippocampus) 


46.7 


Lung (fetal) 


30.4 


Brain (substantia nigra) 


10.4 


Lung ca. (small cell) LX-1 


8.7 


Brain (thalamus) 


33.2 


Lung ca. (small cell) NCI-H69 


29.5 


Cerebral Cortex 


100.0. 


Lung ca. (s.cell var.) SHP-77 


33.0 


Spinal cord 


14.6 ILung ca. (large cell)NCI-H460 


0.9 


glio/astro U87-MG 


0. 1 ILung ca. (non-sm. cell) A549 


15.9 


glio/astroU-118-MG 


0.3 |Lung ca. (non-s.cell) NCI-H23 


2.3 


astrocytoma SW1783 


0.0 


Lung ca. (non-s.cell) HOP-62 


3.3 ! 


neuro*; met SK-N-AS 


4.3 


Lung ca. (non-s.cl) NCI-H522 


1.8 


astrocytoma SF-539 


0.0 


Lung ca. (squam.) SW 900 


20.2 ; 


astrocytoma SNB-75 


35.6 


Lung ca. (squam.) NCI-H596 


3.3 


glioma SNB-19 


5.7 


Mammary gland 


40.1 


glioma U251 


2.1 


Breast ca* (pl.ef) MCF-7 


42.0 


glioma SF-295 


2.6 


Breast ca* (pl.ef) MDA-MB-231 


6.3 


Heart (fetal) 


44.4 


Breast ca* (pl.ef) T47D 


73.2 


Heart 


3.6 


Breast ca. BT-549 


0.0 


Skeletal muscle (fetal) 


69.3 |Breast ca. MDA-N 


0.2 


Skeletal muscle 


0.6 


Ovary 


17.6 


Bone marrow 


1.8 


Ovarian ca. OVCAR-3 


23.5 


Thymus 


2.9 


Ovarian ca. OVCAR-4 


9.2 


Spleen 


14.8 


Ovarian ca. OVCAR-5 


13.0 


Lymph node 


8.6 


Ovarian ca. OVCAR-8 


2.8 


Colorectal 


18.9 


Ovarian ca. IGROV-1 


1.9 


Stomach 


68.3 


Ovarian ca* (ascites) SK-OV-3 


2.7 


Small intestine 


21.9 


Uterus 


9.9 


Colon ca.SW480 


10.0 


Placenta 


27.2 


Colon ca * SW620(SW480 met) 


2.9 


Prostate 


25.9 


Colon ca.HT29 


16.8 


Prostate ca.* (bone met)PC-3 


18.7 


Colon ca. HCT-116 


5.5 


Testis 


7.4 


Colon ca, CaCo-2 


11.6 


Melanoma Hs688(A).T 


0.0 


Colon ca. tissue(OD03866) 


27.0 


Melanoma* (met) Hs688(B).T 


0.1 


Colon ca. HCC-2998 


172 


Melanoma UACC-62 


0.0 


Gastric ca.* (liver met) NCI-N87 


48.6 


Melanoma M14 


0.0 


Bladder 


10.7 


Melanoma LOX IMVI 


0.0 


Trachea 


36.1 


Melanoma* (met) SK-MEL-5 


0.7 


Kidney 


1.9 


Adipose 


43 



278 



BNSDOCID: <WO 030601 49A2J_> 



WO 03/060149 PCT/US03/00252 



Table JD. Panel 2.2 



I 

IF 
I 
1 

1 


lei. 

L74232799 


1 
1 

1 

rissue Name ^ 

1 
1 


£xp.(%) 
ig2000, 

<tun 

L74232799 


Normal Colon 1 


L4.0 I 


Sidney Margin (OD04348) 1 


10.7 | 


Colon cancer ^jjuouw^ 


'13 ! 

1 ( 


Cidney malignant cancer 
OD06204B) 


19.7 




Pnlnn Marmn COD06064} 

V/vlUU J.V1.CU Kill y>-«l-' « WUV/ »/ 


24.5 ] 


ICidney normal adjacent tissue 
L OD06204E) 


J.8 | 


|Colon cancer (OD06159) 


7.0 


Kidney Cancer (OD04450-01) 


4.1 J 


Colon Margin (OD06159) 


11.0 


Kidney Margin (OD04450-03) 


5.0 1 


Colon cancer (OD06297-04) 


8.7 


Kidney Cancer 8120613 


1 1 I 

A.^ 1 


Eolon Margin (OD06297-05) 


14.1 


Kidney Margin 8120614 


/.o 1 


|CC Gr.2 ascerfd colon (OD03921) 


9.4 


Kidney Cancer 9010320 


O H 1 

JL* 1 J 


CC Margin (OD03921) 


4.8 


Kidney Margin yuiU3zl 


O O 1 


IColon cancer metastasis (OD06104) 


3.1 


Kidney Cancer 8120607 


1 


Lung Margin (OD06104) 


10.2 


Kidney Margin 8120608 


i a 1 


[Colon mets to lung (OD04451-01) 


10.8 


Normal Uterus 


o n 1 


Lung Margin (OD04451-02) 


8.3 


Uterine Cancer 064011 


4.9 S 


(Normal Prostate 


42.9 


Normal Thyroid 


5.4 | 
2.8 


Prostate Cancer (OD04410) 
Prostate Margin (OD04410) 1 


17.2 
10.4 


Thyroid Cancer 064010 
Thyroid Cancer A302152 


6.3 .1 


INonnal Ovary 


7.6 


Thyroid Margin A302153 


4.6 | 


(Ovarian cancer (OD06283-03) 


9.5 


Normal Breast 


19.6 | 


lovarian Margin (OD06283-07) 


4.7 


Breast Cancer (OD04566) 


15.8 | 


Ovarian Cancer 064008 |7.3 


Breast Cancer 1024 


22.4 


lOvarian cancer (OD06145) |0-4 


Breast Cancer (OD04590-01) 


47.6 } 


Ovarian Margin (OD06145) 


7.3 JBreast Cancer Mets (OD04590-03) 


41.2 


Ovarian cancer (OD06455-03) 


18.0 


Breast Cancer Metastasis 
(OD04655-05) 


100 o ! 


Ovarian Margin (OD06455-07) 


2.4 


Breast Cancer 064006 


11.1 


INonnal Lung 


18.6 


Breast Cancer 9100266 


49.0 | 


jlnvasive poor diff. lung adeno 
(ODO4945-01 


10.0 


Breast Margin 9100265 


20.7 J 


ILung Margin (ODO4945-03) 


5.7 


Breast Cancer A209073 


18.6 | 


(Lung Malignant Cancer (OD03126) 


17.6 


Breast Margin A2090734 


21.5 j 


Lung Margin (OD03 126) 


3.9 


Breast cancer (OD06083) 


81.2 S 


Lung Cancer (OD05014A) 


11.3 


Breast cancer node metastasis 
(OD06083) 


66.0 


Eung Margin (OD05014B) 


02 


Normal Liver 


2.4 J 


jlAing cancer (OD06081) 


4.2 


Liver Cancer 1026 


4.4 1 


Lung Margin (OD06081) 


6.3 


liver Cancer 1025 


4.6 j 


jUnig Cancer (OD04237-01) 


4.6 


Liver Cancer 6004-T 


3.8 j 
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Lung Margin (OD04237-02) 


9.1 


Liver Tissue 6004-N 


15 


Ocular Melanoma Metastasis 


0.7 


Liver Cancer 6005-T 


12.1 


Ocular Melanoma Margin (Liver) 


2.8 


Liver Tissue 6005-N 


9.6 


Melanoma Metastasis 


0.3 


Liver Cancer 064003 


1.5 


Melanoma Margin (Lung) 


o o 


\Trirtno1 T5 1o/4npr 
lNOlXiiai DlaQQGX 




Normal Kidney 


Z.D 


oiaaaer cancer iuz^ 




Kidney Ca, Nuclear grade 2 


9.7 


Bladder Cancer A302173 


8.7 


Kidney Margin (OD04338) 


1.7 


Normal Stomach 


62.4 i 


Kidney Ca Nuclear grade 1/2 
(OD04339) 


42 


Gastric Cancer 9060397 


5.1 


Kidney Margin (OD04339) 


4.1 


Stomach Margin 9060396 


38.4 


Kidney Ca, Clear cell type 
(OD04340) 


2.7 


Gastric Cancer 9060395 


21.5 


Kidney Margin (OD04340) 


6.7 


Stomach Margin 9060394 


43.5 


Kidney Ca, Nuclear grade 3 
(OD04348) 


0.6 


Gastric Cancer 064005 


11.4 



Table JE. Panel 4D 





Rel. 

Exp.(%) 
Ag2000, 
Run 

165822435 


Tissue Name 


Rel. 

Exp.(%) 
Ag2000, 
Run 

165822435 


Secondary Thl act 


0.2 


HUVEC IL-lbeta 


4.8 


Secondary Th2 act 


0.3 


HUVEC IFN gamma 


14.7 


Secondary Trl act 


0.6 


HUVEC TNF alpha + IFN gamma 


1.9 


Secondary Thl rest 


0.1 


HUVEC TNF alpha + IL4 


4.0 


Secondary Th2 rest 


0.7 


HUVEC IL-11 


15.6 


Secondary Trl rest . < 


0.3 


Lung Microvascular EC none 


14.4 


Primary Thl act 


0.1 


Lung Microvascular EC TNFalpha + 
IL-lbeta 


6.3 


Primary Th2 act 


0.2 


Microvascular Dermal EC none 


15.4 


Primary Trl act 


0.1 


Microsvasular Dermal EC TNFalpha + 
IL-lbeta 


5.1 


Primary Thl rest 


0.4 


Bronchial epithelium TNFalpha + 
ELlbeta 


2.6 


Primary Th2 rest 


0.2 


Small airway epithelium none 


0.8 


Primary Trl rest 


0.1 


Small airway epithelium TNFalpha + 
IHbeta 


3.4 


CD45RA CD4 lymphocyte act 


0.3 


Coronery artery SMC rest 


0.1 


CD45RO CD4 lymphocyte act 


0.7 


Coronery artery SMC TNFalpha + 
IL-lbeta 


0.3 


CD8 lymphocyte act 


0.8 


Astrocytes rest 


3.6 


Secondary CD8 lymphocyte rest 


0.9 


Astrocytes TNFalpha + IL-lbeta 


6.9 
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oCCOnOHTy vyl-io lynipnuU'jf tc avi * 


).0 1 


CU-812 (Basophil) rest 


3.0 


\_,L/*f lyinpiiovyic iujiic * 


in 


CU-812 (Basophil) PMA/ionomycin 


0.0 


zry I ni / 1 nz/ 1 ri_anu-v^ju':7-> 
CH11 


3.0 


CCD1 106 (Keratinocytes) none 


0.3 


LAK cells rest 


1.4 


CCD1 106 (Keratinocytes) TNFalpha + 
IL-lbeta 


1.5 


LAK cells IL-2 


2.6 j 


Liver cirrhosis 


11.2 


LAK cells IL-2+IL-12 


1.4 


Lupus kidney 


92 


LAK cells IL-2+IFN gamma 


1.2 


NCI-H292 none 


202 


LAK cells IL-2+ IL-18 


1.6 


NCI-H292 IL-4 


17.4 


LAK cells PMA/ionomycin 


0.3 


NCI-H292 IL-9 


21.6 


NK Cells EL-2 rest 


0.4 


NCI-H292 IL-13 


9.5 


Two Way MLR 3 day 


1.2 


NCI-H292 IFN gamma 


10.3 . 1 


Two Way MLR 5 day 


0.4 


HPAECnone 


i3.7 i 


I wo way jVLLdiv / oay 


0.0 


HPAEC TNF alpha + IL-1 beta 


9.2 


x*djvii_/ rest 


0 8 

v/.O 


Lung fibroblast none 


02 


roJVIL/ J^WJVl 


0 2 


Lung fibroblast TNF alpha + IL-1 beta 


0.8 




0.3 


I line fibroblast EL-4 


0.1 


K3IDOS CC11 ) I1U11C 


0.5 


Lung fibroblast EL-9 


0.2 


ivamos \ ceu j luiioixiyt-j-Li 


0.7 


Lung fibroblast IL-13 


0.2 


x5 iy juipuocy ICo x vv 1YI 


0.8 


Lung fibroblast IFN gamma 


0.3 


jts lyiiipno cyxes <uiu jll>-*t 


5.8 


Dermal fibroblast CCD1070 rest 


0.1 


EOL-1 dbcAMP 


0.0 


Dermal fibroblast CCD1070 TNF 
alpha 


0.0 


EOI^l dbcAMP PMA/ionomycin 


0.0 


Dermal fibroblast CCD1070 IL-1 beta 


0.1 


Dendritic cells none 


0.2 


Dermal fibroblast IFN gamma 


0.1 


Dendritic cells LPS 


0.0 


Dermal fibroblast IL-4 


0.1 


Dendritic cells anti-CD40 


0.0 


IBD Colitis 2 


2.9 


Monocytes rest 


0.0 


EBD Crohn's 


92 


Monocytes LPS 


0.0 


Colon 


100.0 


Macrophages rest 


0.1 


Lung 


19.3 


Macrophages LPS 


0.0 


Thymus 


11.1 


HUVECnone 


7.3 


Kidney 


6.4 


HUVEC starved 


17.7 







CNSjo^urodegeneration_vl.O Summary: Ag6688 Expression of this gene is 
limited to a single sample from the parietal cortex (CT=34). 

General _screeningjpanel_vl.6 Summary: Ag6688 Expression of this gene is 
5 low/undetectable in all samples on this panel (CTs>35). 

Panel 1.3D Summary: Ag2000 Highest expression of this gene, a homolog of a 
transmembrane multi-pass protein, is seen in the cerebral cortex (CT=26.8), with moderate 
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expression detectable across all regions of the brain. Because this gene shows a large 
down-regulation in brain cancers, its absence would be an excellent marker to determine if 
brain tissue was pre-cancerous in the examining and classifying of postmortem tissue 

Expression of this gene is also widespread among tissues with metabolic relevance, 
5 including adipose, pancreas, adult and fetal heart, adult and fetal liver, adult and fetal 
skeletal muscle, and the adrenal, pituitary, and thyroid glands. The gene is expressed at 
much higher levels in fetal heart and skeletal muscle (CTs=28) than in adult heart and 
skeletal muscle (CTs=3 1 -34). This differential expression pattern suggests that this gene 
expression could be used to differentiate between the two tissue sources for heart and 
10 skeletal muscle. Furthermore, the significantly higher level of expression of the gene in 
fetal skeletal muscle suggestes that this gene product may be involved in muscular growth 
or development in the fetus and could potentially act in a regenerative capacity in an adult. 
Therefore, therapeutic modulation of this gene could be useful in the treatment of muscle 
related diseases and the treatment of week or dystrophic muscle. 

1 5 This gene is also expressed at significant levels in cell lines derived from ovarian, 

breast, lung, gastric, prostate and colon cancers compared to the normal tissues. Thus, the 
expression of this gene could be of use as a marker or as a therapeutic for ovarian, breast, 
lung, gastric, prostate and colon. In addition, therapeutic modulation of the product of this 
gene, through the use of peptides, chimeric molecules or small molecule drugs, may be 

20 useful in the treatment of these cancers. 

Panel 2.2 Summary: Ag2000 Highest expression of this gene is seen in breast 
cancer (CT=28) as is seen in Panel 1.3D. In addition, there is significant overexpression of 
this gene in a cluster of breast, lung, and ovarian cancer samples when compared to 
corresponding normal tissues. Thus, expression of this gene could be used to differentiate 

25 breast, ovarian and lung cancers from normal tissue and as a marker for the presence of 
these cancers. Furthermore, therapeutic modulation of the protein product of this gene 
could be beneficial in the treatment of breast, ovarian and lung cancers. The expression of 
this gene also shows a reverse association with some normal stomach samples when 
compared to the matched gastric cancer tissue. This suggests that the this gene could be 

30 used to distinguish between normal and cancerous gastric tissue and that therapeutic 
modulation of the gene product may be useful in the treatment of gastric cancer. 
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Panel 4.1D Summary: Ag6688 Expression of Uris gene is low/undetectable in all 
samples on this panel (CTs>35). 

Panel 4D Summary: Ag2000 The highest expression of this gene is found in the 
colon (CT=26.2), with modest expression detectable in the muco-epidremoid cell line 

5 H292, and the lung. It is also expressed at moderate levels on HUVEC and lung 

microvasculature regardless of their activation status. The protein encoded by this gene is 
homologous to an epidermal growth factor related protein (fibropellin like) and could be 
used as a marker of lung muco-epidermoid cells, colon or vasculature. The putative protein 
encoded by the transcript may also play an important role in the normal homeostasis of 

1 0 these tissues. Small molecule or antibody therapeutics designed with this gene product 
could be important for maintaining or restoring normal function to these organs during 
inflammation associated with asthma and emphysema. 

K. CG58495-03 (NOV 17b): Pulmonary surgactant-associated protein A 
precursor. 

1 5 Expression of gene CG58495-03 was assessed using the primer-probe set Ag7945, 

described in Table KA. 



Table KA. Probe Name Ag7945 



Primers 


Sequeces 


Length 


Start 
Position 


SEQ 
ID No 


Forward 


5 • -gcgtgcgaagtgaagga-3 1 


17 


135 


159 


Probe 


TET-5 1 -ctccaagccacactccacgacttcag-3 1 -TAMRA 


26 


153 


160 




5 1 -ctgagggctcccctt:gtc-3 1 


18 


194 


161 



20 CNS_neurodegeneration_vl.O Summary: Ag7945 Expression of this gene is 

low/undetectable (CTs > 35) across all of the samples on this panel. 

Panel 4.1D Summary: Ag7945 Expression of this gene is low/undetectable (CTs 
> 35) across all of the samples on this panel. 



25 
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L. CG97482-02 (NO VI 8b): S100 Calcium-Binding Protein-like. 

Expression of gene CG97482-02 was assessed using the primer-probe set Ag6384, 
described in Table LA. Results of the RTQ-PCR runs are shown in Table LB. Please note 
that CG97482-02 represents a full length physical clone. 

5 Table LA, Probe Name Ag6384 



Primers 


Sequnces 


Length 


Start 
Position 


SEQ 

ID 

No 


Forward 


5 ' -tggccctcatcgacgt-3 1 


16 


44 


162 


Probe 


TET-5 1 -agctcatcaacaatgagctttcccatt-3 ' -TAMRA 


27 


122 


163 


Reverse 


5' -gcagtagtaaccacaacctcct-3 ' 


22 


170 


164 



Table LB. CNS nenrodegeneration vl.O 



1 
] 

Tissue Name ' 


Exp.(%) 
<Vg6384, 
Run 

£69253944 


1 

rissue Name 


Etel. 

Exp.(%) 
4g6384, 
Run 

269253944 


AD 1 Hippo 


28.3 


Control (Path) 3 Temporal Ctx 


5.1 


AD 2 Hippo 


92.7 


Control (Path) 4 Temporal Ctx 


25.9 


AD 3 Hippo 


4.2 


AD 1 Occipital Ctx 


19.5 


AD 4 Hippo 


17.7 


AD 2 Occipital Ctx (Missing) 


0.0 


AD 5 Hippo 


36.1 


AD 3 Occipital Ctx 


7.7 


AD 6 Hippo 


100.0 


AD 4 Occipital Ctx 


37.1 


Control 2 Hippo 


82.9 


AD 5 Occipital Ctx 


68.3 


Control 4 Hippo 


65.1 


AD 6 Occipital Ctx 


39.2 


Control (Path) 3 Hippo 


13.7 


Control 1 Occipital Ctx 


9.7 


AD 1 Temporal Ctx 


22.4 


Control 2 Occipital Ox 


61.6 


AD 2 Temporal Ctx 


74.7 


Control 3 Occipital Ctx 


35.8 


AD 3 Temporal Ctx 


4.7 


Control 4 Occipital Ctx 


47.3 


AD 4 Temporal Ctx 


42.0 


Control (Path) 1 Occipital Ctx 


97.3 


AD 5 Inf Temporal Ctx 


68.3 


Control (Path) 2 Occipital Ctx 


25.5 


AD 5 Sup Temporal Ctx 


75.8 


Control (Path) 3 Occipital Ctx 


10.4 


AD 6 Inf Temporal Ctx 


57.0 


Control (Path) 4 Occipital Ctx 


12.1 


AD 6 Sup Temporal Ctx 


45.4 


Control 1 Parietal Ctx 


26.2 


Control 1 Temporal Ctx 


21.8 


Control 2 Parietal Ctx 


46.3 


Control 2 Temporal Ctx 


56.3 


Control 3 Parietal Ctx 


51.1 


Control 3 Temporal Ctx 


35.4 


Control (Path) 1 Parietal Ctx 


582 


Control 3 Temporal Ctx 


30.6 


Control (Path) 2 Parietal Ctx 


59.9 


Control (Path) 1 Temporal Ctx 


42.0 


Control (Path) 3 Parietal Ctx 


62 
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|g^oT(Pa"th) 2 Temporal Ctx |39.8 IControl (Path) 4 Parietal Ctx |37.9 | 

CNS_neurodegeneration_vl.O Summary: Ag6384 No differential expression of 
this gene was detected between Alzheimer's diseased postmortem brains and those of 
non-demented controls in this experiment. However, this panel confirms the expression of 
5 this gene at low levels in the brains of an independent group of individuals. Therefore, 
therapeutic modulation of this gene product may be useful in the treatment of central 
nervous system disorders such as Parkinson's disease, epilepsy, multiple sclerosis, 
schizophrenia and depression. 

Panel 4.1D Summary: Ag6384 Expression of this gene is low/undetectable (CTs 
10 > 35) across all of the samples on this panel. 



Example D: Identification of Single Nucleotide Polymorphisms in NOVX nucleic acid 
sequences 

Variant sequences are also included in this application. A variant sequence can 
1 5 include a single nucleotide polymorphism (SNP). A SNP can, in some instances, be 
referred to as a "cSNP" to denote that the nucleotide sequence containing the SNP 
originates as a cDNA. A SNP can arise in several ways. For example, a SNP may be due to 
a substitution of one nucleotide for another at the polymorphic site. Such a substitution can 
be either a transition or a txansversion. A SNP can also arise from a deletion of a 
20 nucleotide or an insertion of a nucleotide, relative to a reference allele. In this case, the 
polymorphic site is a site at which one allele bears a gap with respect to a particular 
nucleotide in another allele. SNPs occurring within genes may result in an alteration of the 
amino acid encoded by the gene at the position of the SNP. Intragenic SNPs may also be 
silent, when a codon including a SNP encodes the same amino acid as a result of the 
25 redundancy of the genetic code. SNPs occurring outside the region of a gene, or in an 

intron within a gene, do not result in changes in any amino acid sequence of a protein but 
may result in altered regulation of the expression pattern. Examples include alteration in 
temporal expression, physiological response regulation, cell type expression regulation, 
intensity of expression, and stability of transcribed message. 
30 SeqCalling assemblies produced by the exon linking process were selected and 

extended using the following criteria. Genomic clones having regions with 98% identity to 
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all or part of the initial or extended sequence were identified by BLASTN searches using 
the relevant sequence to query human genomic databases. The genomic clones that 
resulted were selected for further analysis because this identity indicates that these clones 
contain the genomic locus for these SeqCalling assemblies. These sequences were 

5 analyzed for putative coding regions as well as for similarity to the known DNA and 
protein sequences. Programs used for these analyses include Grail, Genscan, BLAST, 
HMMER, FASTA, Hybrid and other relevant programs. 

Some additional genomic regions may have also been identified because selected 
SeqCalling assemblies map to those regions. Such SeqCalling sequences may have 

1 0 overlapped with regions defined by homology or exon prediction. They may also be 
included because the location of the fragment was in the vicinity of genomic regions 
identified by similarity or exon prediction that had been included in the original predicted 
sequence. The sequence so identified was manually assembled and then may have been 
extended using one or more additional sequences taken from CuraGen Corporation's human 

1 5 SeqCalling database. SeqCalling fragments suitable for inclusion were identified by the 
CuraTools™ program SeqExtend or by identifying SeqCalling fragments mapping to the 
appropriate regions of the genomic clones analyzed. 

The regions defined by the procedures described above were then manually 
integrated and corrected for apparent inconsistencies that may have arisen, for example, 

20 from miscalled bases in the original fragments or from discrepancies between predicted 
exon junctions, EST locations and regions of sequence similarity, to derive the final 
sequence disclosed herein. When necessary, the process to identify and analyze SeqCalling 
assemblies and genomic clones was reiterated to derive the fiili length sequence (Alderborn 
et aL, Determination of Single Nucleotide Polymorphisms by Real-time Pyrophosphate 

25 DNA Sequencing. Genome Research. 10 (8) 1249-1265, 2000). 

Variants are reported individually but any combination of all or a select subset of 
variants are also included as contemplated NOVX embodiments of the invention. 



NOVlb SNP Data fCG108030-02) . 

30 Seven polymorphic variants of NOVlb have been identified and are shown in Table 

19A. 
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Table 19 A. Variant of NOVlb. 





Nucleotides 


Amino Acids 


Variant 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13381876 


354 ' 


T 


C 


116 


Leu 


Pro 


13381877 1 


627 


T 


C 


207 


Leu 


Pro 


13381845 


2249 


A 


G 


0 


N/A ! 


N/A 


13381844 


2454 


C 


T 


0 


N/A 


N/A 


13381881 


2949 


T 


C 


0 


N/A 


N/A 


13381882 


2959 


A 


G 


0 


N/A 


N/A 


13381883 


3124 


A 


G 


0 


N/A 


N/A 



5 NOV2d SNP Data (CG115907-02) . 

Four polymorphic variants of NOV2d have been identified and are shown in Table 

19B. 

Table 19B. Variant of NOV2d. 





Nucleotides 


Amino Acids 




Variant 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13381868 


204 


T 


C 


25 


Thr 


Thr 


13381869 


1892 


T 


A 


588 


Leu 


His 


13381842 


2131 


C 


A 


668 


Pro 


Thr 


13381871 


2544 


G 


A 


805 


Leu 


Leu 



10 

NOV6a SNP Data (CG155653-01). 

Three polymorphic variants of NOV6a have been identified and are shown in Table 

15 19C. 
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Table 19C. Variant of NOV6a. 



Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13381864 


301 


G 


A 


42 


Gly 


Ser 


13381889 


1260 


G 


T 


361 


Arg 


Ser 


13381867 


4013 


G 


A 


0 


N/A 


N/A 



5 NOV7a SNP Data fCG160093-01>. 

Three polymorphic variants of NOV7a have been identified and are shown in Table 

19D. 

Table 19D. Variant of NOV7a. 



Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13381888 


966 


A 


G 


315 


Glu 


Gly 


13381887 


980 


A 


G 


320 


Thr 


Ala i 


13381886 


1008 


T 


C 


329 


Leu 


Ser 



10 

NOV9a SNP Data (CG165528-01) . 

Four polymorphic variants of NOV9a have been identified and are shown in Table 

19E. 

1 5 Table 19E. Variant of NOV9a. 



Variant 


Nucleotides 


Amino Acids ' 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13381837 


78 


C 


T 


0 


N/A 


N/A 


13381838 


4640 


T 


C 


1514 


Val 


Ala 


13381839 


4754 


A 


G 


0 


N/A 


N/A 


13381840 


4936 


A 


G 


0 


N/A 


N/A 
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NOV12d SNP Data (CG165719-011 . 

Four polymorphic variants of NOV12d have been identified and are shown in Table 

19F. 

Table 19F. Variant of NOV12d. 



Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13381873 


291 


C 


A 


77 


Ser 


Ser 


13381875 


475 


T 


C 


139 


Phe 


Leu 


13381874 


559 


G 


A 


167 


Ala 


Thr 


13381884 


631 


T 


C 


191 


Phe 


Leu 



NOV! 7b SNP Data rCG58495-03) . 

Three polymorphic variants of NOV17b have been identified and are shown in 
10 Table 19G. 

. Table 19G. Variant of NOV17b. 



Variant 


Nucleotides 


Amino Acids 


Position 


Initial 


Modified 


Position 


Initial 


Modified 


13376633 


151 


A 


G 


24 


Glu 


Gly 


13381911 


386 


T 


C 


102 


Tyr 


Tyr 


13376634 


501 


A 


C 


141 


Lys 


Gin 



15 

NOV18b SNP Data (CG97482-02) . 

One polymorphic variant of NOV1 8b has been identified and is shown in Table 

19H. 
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Table 19H. Variant of NOV18b, 



Variant 


Nucleotides 


Amino Acids 




Position 


Initial 


J Modified 


Position 


Initial 


Modified 


13376808 


176 . 


T 


|c 


53 


Val 


Ala 



5 Example E. CG50970-01, NOV15b. 

Role in in flammation: This transcript encodes glypican 2 a 
glycosylphosphatidylinositol (gpi) achored cell surface heparan sulfate proteoglycan. This 
type of proteoglycan can bind cytokines and is potentially involved in lymphocytic 
migration and activation (1). Additionally, this molecule is also found in bone marrow and 

1 0 cartilage (2-3) and may be involved in osteoblast function and hematopoiesis. 

Therapeutic function: Antibody therapeutics which antagonized the function of the 
protein encoded for by this transcript could be used to reduce or inhibit lymphocyte 
extravasation associated with inflammation due to asthma, emphysema, rheumatoid 
1 5 arthritis, IBD or psoriasis. Antibodies may also block tissue changes associated with 
osteoarthritis (4). 

Example El: Gene Expression analysis using CuraChip in human tissues from tumors 
and from' equivalent normal tissues 

20 

CuraGen has developed a gene microarray (CuraChip 1 .2) for target identification. 
It provides a high-throughput means of global mRNA expression analyses of CuraGen's 
collection of cDNA sequences representing the Pharmaceutically Tractable Genome (PTG). 
This sequence set includes genes which can be developed into protein therapeutics, or used 
25 to develop antibody or small molecule therapeutics. CuraChip 1 , 2 contains -1 1 ,000 oligos 
representing approximately 8,500 gene loci, including (but not restricted to) kinases, ion 
channels, G-protein coupled receptors (GPCRs), nuclear hormone receptors, proteases, 
transporters, metabolic enzymes, hormones, growth factors, chemokines, cytokines, 
complement and coagulation factors, and cell surface receptors. 
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The CuraChip cDNAs were represented as 30-mer oligodeoxyribonucleotides 
(oligos) on a glass microchip. Hybridization methods using the longer CuraChip oligos are 
more specific compared to methods using 25-mer oligos. CuraChip oligos were synthesized 
with a linker, purified to remove truncated oligos (which can influence hybridization 

5 strength and specificity), and spotted on a glass slide, Oligo-dT primers were used to 
generate cRNA probes for hybridization from samples of interest. A biotin-avidin 
conjugation system was used to detect hybridized probes with a fluorophore-labeled 
secondary antibody. Gene expression was analyzed using clustering and correlation 
bioinformatics tools such as Spotfire® (Spotfire, Inc., 212 Elm Street, Somerville, MA 

10 02144) and statistical tools such as multivariate analysis (MVA). 

Results of PTG Chip 1.2: One hundred seventy-eight samples of RNA from 
tissues obtained from surgically dissected tumors, non-diseased tissues from the 
corresponding organs and tumor xenografts grown in nude nu/nu mices were used to 

1 5 generate probes and run on PTG Chip 1 r 2. An oligo (optg2_001 1299) that corresponds to 
CG50970 on the PTG Chip 1.2 was scrutinized for its expression profile. The statistical 
analysis identify significant over-expression in a subset of lung tumors, about 30%, 
compared with corresponding normal lung tissue and strong expression in breast cancers, 
also about 30%, which do not have matched normal tissue. It is also useful that the 

20 expression of this gene is mantained when human tumor cell lines are grown as tumor 
xenografts in nude mice, especially by the lung tumor cell lines NCI-H82 and NCI-H69. 
Therfore these tumor xenografts can be used as animal models. "> 

Thus, based upon its profile, the expression of this gene could be of use as a marker 
for subsets of lung and breast cancers. In addition, therapeutic inhibition of the activity of 

25 the product of this gene, through the use of antibodies or small molecule drugs, may be 
useful in the therapy of lung and breast cancers that express CG50970. 
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Example E2. Protein expression and purification 

CG50970-05 is expressed and purified in the CHO stable cell system using the 
Wave bioreactor. 

To separate the glycanated form of the proteoglycan from the unglycanatedcore 
5 protein, the conditioned medium was applied to a 0.9 * 8-cm column of DEAE-Sephacel 
equilibrated with 150 mM NaCl, 50 mM Tris-HCl,pH 8.0. After elution with 50 mM 
Tris-HCl (pH 8.0) containing 0.6 M NaCl, the glycanated glypican-l-Fc was bound to 
protein A-Sepharose beads and eluted with 0.1 M glycine, pH 3.0. 

10 Procedure 

1. Transfected into attached CHO stable cells with Lipofectamine 2000 in Opti-MEM 1. 
Overlay with DMEM media with 5% FBS after 4 hours. 

2. Harvested after 3 , 5 and 7 days incubation at 37°C. 

Cell Lysis/Protein Recovery 
Procedure 

15 1 . Centrifuged at 3000 rpm for 10 min and filter with 0.2 urn pore size. 



Procedure 



1 Metal Affinity Chromatography - Pharmacia 50ml and 5 ml Metal Chelate - Running b »f er 
20 mM phosphate, pH 7.4, 0.5 M NaCl. Wash with 20mM, 50mM, and lOOmM Imidazole. Elute 

with 500mM Imidazole. XTO , ^ , , an«,MTncn «H 

2. HS Cation Exchange Chromatography— Poros HS 1.6 ml column— 30 mM Tns-Cl, pH 

8.0, 0.05% CHAPS. Elute with 0-2 M NaCl gradient. ^ _ 

3. Dialysis - @ 4°C using 3,500 MWCO against 20mM Tris-HCl, pH7.4 + 150mMNaCL 
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PROTEIN QUALITY CONTROL 
Western Blot Procedure 

Antibody name, catalog # and supplier: Anti-V5-HRP Antibody. 46-0708. Invitrogen (Carlsbad, 
CA\ S-protein HRP conjugate. 69047. Novagen (Madison. WD 
Antibody dilution buffer: PBS/5% milk/0.1% Tween-20 
Wash buffer: PBS/0.1% Tween-20 

Detection reagents: ECL (Amersham Biosciences Corp., Piscataway, NJ) 

1 . The blot was covered with antibody dilution buffer and incubated on a rocker for one hour 
at room temperature. 

2. The blocking solution was replaced with antibody dilution buffer containing the 
appropriate amount of conjugate, and the blot was incubated on a rocking platform for one hour at 
room temperature. 

3. The antibody solution was decanted, and the blot was washed quickly with two quick 
rinses of wash buffer. The blot was then covered with wash buffer and incubated on the rocking 
platform for five minutes, and the wash buffer was decanted. This process was repeated twice for 
a total of three five-minute washes. 

4. The blot was developed using ECL reagents (Amersham Biosciences Corp., Piscataway, 
NJ) as per manuiacturer instructors and luminescence was then digitized on a Kodak Image 
Sciences imaging Station. 

5 

Expression of CG50970-05 in stable CHO-K1 cells. 

A 1590 bp long BamHI-XhoI fragment containing the CG50970-05 sequence was 
subcloned into BamHI-XhoI digested pEE14.4Sec2 and pEE14.4SecFc3. The resulting 
plasmids are transfected into CHO-K1 cells using the LipofectaminePlus reagent following 
1 0 the manufacturer's instructions (Invitrogen/Gibco). The cell pellet and supernatant are 

harvested 72h post transfection and examined for CG50970-05 expression by Western blot 
(reducing conditions) using an anti-V5 antibody. 

MSX resistant clones are selected using the GS system (Lonza Biologicals) The 
15 culture media in the selection process was: Glutamin-free DMEM (JRH), 10% dialyzed 
FBS, lx GS supplement (JRH), 25uM MSX (JRH). 

A high expressor clone, is selected for scale up in 10 LWave bioreactors. Two 
reactors were inoculated. 30 L conditioned media was collected from each reactors yielding 
20 batches 2 and 3. 

The culture media was harvested 120h after inoculating the Wave bioreactor and 
examined for CG50970-05 expression by Western blot (reducing conditions) using an 
anti-V5 antibody 
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Example E3. Growth factor mediated proliferation assays 

Several growth factors require the presence of heparan sulfate for high affinity 
binding to their tyrosine kinase receptors and therefore use HSPG's as coreceptors in their 
signaling. We determine whether it is possible to modulate responsiveness to 
5 heparin-binding growth factors by altering CG50970 protein levels, either increasing them 
or decreasing them. Kleeff et al (J. Clin. Invest. Volume 102, Number 9, November 1998, 
1662-1673) and Matsuda et al (Cancer Research 61, 5562-5569, July 15, 2001) used this 
approach to demonstrate the activity of Glypican-1 . 

Tumor cell lines with low level of CG50970 are transiently transfected with mature 
10 forms of CG50970, variants 06 and 07. The increase in expression ofCG50970 is then 
monitored by western blot analysis. Next, me effects of growth factors on cell growth are 
determined during the 48-96 h interval after transfection, when CG50970 protein levels are 
maximally increased. Cells are treated with several growth factors like FGF2, HB-EGF. 
Cells expressing CG50970 will have a higher rate of proliferation in response to the growth 
1 5 factors man control cells. 

Tumor cell lines with high level of CG50970 are transiently transfected with 
antisense oligos directed against CG50970. The decrease in expression of CG50970 is then 
monitored by PCR-based methods. Next, the effects of growth factors on cell growth are 
determined during the 48-96h interval after transfection, when CG50970 protein levels are 
20 maximally decrease. Cells are treated with Fetal Bovine Serum or individual growth factors 
like FGF2, HB-EGF. As shown in table E3a below, cells treated with CG5097O antisense 1 
and stimulated with with Fetal Bovine Serum have a lower rate of proliferation in response 
to the growth factors than control cells. 
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Table E3a: Proliferation assay on NCI-H146 lung cancer cells treated with antisense 
oligos 



CG50970-01 on NCI-H146 72hr, 120min 



200 -p 

| 160 J 

§ 140 J 

0 ! 

g 100 - 

1 80 - 
5 60 - 
| 40- 

20 



4* # + f 



1100 nM 
1400 nM 



Sequences of the antisense oligos, relative position and length that correspond to 
Table E3a. 



AS1 ATGTCCGCGCTGCGACCTCT 

AS2 ATGTCCGCGCTGCGACCTCT 

AS3 CGGGAGCGAGGCAAAGGTCA 

AS4 AACGACCGCCGCAGGCACCA 

AS5 GCTTGGACCTCGATAACGGG 



1 
1 

66 

1137 

1725 



20 
20 
20 
20 
20 



0.0 
0.0 
0.0 
0.0 
0.0 



Example E4: Preparation of Antibodies that Bind CG50970 

10 

As described above, inhibiting CG50970 activity has utility in cancer therapy and 
specifically in inhibiting lung and breast cancers. It is know in the art that antibodies that 
bind HSPGs factors like CG50970 can inhibit their activity in a process called 
neutrali2ation. Specifically, neutralizing monoclonal antibodies that bind syndecan-3 
1 5 interfered with FGF-2 mitogenic action, but not that of insulin-like growth factor-1 or 

parathyroid hormone (Kirsch et al. J Biol Chem2002 Nov l;277(44):42171-7). Therefore 
production of polyclonal and monoclonal antibodies directed against CG57094 has utility 
in cancer therapy and specifically in inhibiting kidney, lung, melanomas and breast cancers. 
As opposed to VEGF, that is needed only for tumor induced endothelial cell growth and 
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survival, CG57094 is required for cell growth and survival both by endothelial and tumor 
cells, therefore inhibition of CG57094 activity could have a more pronounced therapeutic 
effect. 

Method: Techniques for producing the antibodies are known in the art and are 

5 described, for example, in "Antibodies, a Laboratory Manual" Eds Harlow and Lane, Cold 
Spring Harbor publisher. Both rabbits and mice are suitable for the production of polyclonal 
antibodies, while mice are also suitable for the production of monoclonal antibodies. Mice 
where the human immunoglubolin genes have replaced the mouse immunoglubolin genes can 
be used to produce folly human monoclonal antibodies. These antibodies have better 

10 pharmaceutical characteristic, no or minimal antibody directed immune reactions that results in 
loss of therapeutic efficacy and have been shown to eradicate tumor in animal model (Yang 
XD, Jia XC, Corvalan JR, Wang P, Davis CG, Jakobovits A Eradication of established tumors 
by a folly human monoclonal antibody to the epidermal growth factor receptor without 
concomitant chemotherapy. Cancer Res 1999 Mar 15;59(6): 1236-43). 

1 5 Generation of rabbit polyclonal antibodies 

Rabbit are immunized with the immunogen emulsified in complete Freund's adjuvant and 
injected subcutaneously or intraperitoneally or intramuscolar in an amount firom 50-1000 
micrograms. The immunized rabbits are then boosted 10 to 12 days later with additional 
immunogen emulsified in the selected adjuvant. Thereafter, for several weeks, the rabbits 

20 might also be boosted with additional immunization injections. Serum samples may be 
periodically obtained from the rabbit by bleeding of the ear for testing ELISA assays to 
detect the antibodies. 

Generation of human monoclonal antibodies 
25 Fully human monoclonal antibodies (MAb), direct against CG50970-05 are generated 
from human antibody-producing XenoMouse strains engineered to be deficient in mouse 
antibody production and to contain the majority of the human antibody gene repertoire on 
megabase-sized fragments from the human heavy and kappa light chain loci as previously 
described in Yang et al. (Eradication of established tumors by a folly human monoclonal 
30 antibody to the epidermal growth factor receptor without concomitant chemotherapy. 
Cancer Res 1999 Mar 15;59(6):1236-43). 

Elisa assay is then used to determine the specificity of the antibodies. 
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Example E5: EUSA Protocol todetermine binding of the antibodies 
Solution Preparation 

• Coating Buffer (0.1M Carbonate, pH9.5) 
8.4 g. NaHC03, 3.56g. Na2C03, pH to 9.5, and dilute to 1 L. with ddH20 

ASSAY DILUENT 

• Pharmingen#26411E 

PROTOCOL 

• Coat a 96-well high protein binding ELISA plate (Corning Costar #3590) with 50 
ul. of protein at a concentration of 5ug/mL. in coating buffer overnight at 4 degrees. 

• Following day wash the cells 5X 200-300 ul. of 0.5% Tween-20 in PBS. 

• Block plates with 200ul. of assay diluent for at least 1 hour at room temperature. 

• Dilute antibodies in assay diluent. 

• Wash plate as in step 2. 

• Add 50ul. of each antibody dilution to the proper wells for at least 2 hours at room 
temp. 

• Wash plate as in step 2. 

• Add 50ul. of secondary antibody and incubate for 1 hour at room temp. 

• Wash plate as in step 2. 

• Develop assay with lOOul. of 1MB substrate solution/well. (1:1 ratio of solution 
A-HB) (Pharmingen #2642KK) 

• Stop reaction with 50ul. sulfuric acid 
Read plate at 450nm with a correction of 550nm. 

Example 6: Identification of CG50970 neutralizing antibodies 

25 As mentioned above, proteoglycans like CG50970 have affinity for 

glycosaminoglycan (GAG)-binding proteins like laminin-1 and midkine. Specifically, 
Herndon et al (Glycobiology 1999 Feb;9(2):143-55) have previously shown that rat 
glypican-2 has an high affinity for laminin-1, while Kurosawa et al. (Glycoconj J 2001 
Jun;18(6):499-507) have shown that rat glypican-2 has an high affinity for midkine. 
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As previously discussed, the identification of antibodies, preferably folly human 
monoclonal antibodies that bind to CG50970 and neutralize its activity, limiting or 
abolishing its ability to bind to glycosaminoglycan (GAG)-binding proteins like laminin-1 
and midkine, would be very beneficial because these antibodies will have therapeutic effect 
5 against tumors, specifically against lung and breast cancers. To determine whether an 
antibody can neutralize CG50970 activity, various amounts of such antibody are added to 
the Receptor-ligand Elisa assay as described in the method below. 

Receptor-ligand Elisa assay Protocol - 96-well plates (Corning Costar, catalog 
no. 9018) are coated overnight with the laminin-1 (BT-276 from BTI website at 

10 btiinc.com/page/catal .html#Laminin) or midkine ( 258-MD from R&D system) at a 
saturating concentration of in phosphate-buffered saline. After removing the unbound 
' protein by washing with TEST (10 mM Tris-HCl, pH 7.4, 150 mM NaCl, 0.1% Tween 20), 
the wells were blocked with 1 0% fetal bovine serum in TBST for 2 h and then incubated for 
18 h at room temperature with varying concentrations of glycanated CG50970-05-Fc in 

15 phosphate-buffered saline in the presence or absence of various amounts of monoclonal 
antibodies that bind to CG50970. The CG50970-05-Fc bound to laminin-1 proteins was 
detected using a biotinylated anti-human Fc antibody (Jackson ImmunoResearch 
Laboratories, Inc.; 1:250,000 in TBST, for 2 h) followed by incubationfor 20 min with 
horseradish peroxidase-conjugated streptavidin (1:20,000 in TBST). The colorimetric 

20 reaction product from the o-phenylenediamine substrate was measured at 450 nm using a 
Dynatech MRX ELISA plate reader. Nonspecific binding was calculated as the binding of 
glypican-2-Fc to wells coated with 100 ng of bovine serum albumin. 

Antibodies identified with this assay are then tested at various concentrations in the 
growth factor mediated proliferation assay described in example 4 to determine whether 
25 they can inhibit cellular proliferation. 

Antibody that can neutralize the CG50970-05-Fc biochemical activity and have 
antiproliferative activity can be useful as therapeutic agents. 

30 Example 7: Quantification of membrane bound CG50970 by Flow Cytometry 

CG50970 is a type 1 membrane protein, therefore Mabs binding to this protein 
could be able to stain the membrane of cells expressing CG50970 in a Flow Cytometry 
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assay (FACS). It is known in the art that not all antibodies that recognize a recombinant 
protein in Elisa or IHC assays will also work in FACS. At the same time those antibodies 
that do are preferred because they have a higher chance to recognize the antigen in-vivo in 
patients and therefore have a potential use as therapeutic or ex-vivo diagnostic agents. We 
5 therefore set-up a FACS assay using cell lines that express CG50970, like lung ca.ncer 

NCI-H146, NCI-H526 or breast cancer BT 549 and one that express it at much lower level, 
lungca.ncer HOP-62 and breast cancer T47D. 

Flow Cytometry Protocol for Adherent Cells (ver.l) 1 1-25-02 KT 

10 

1 . Wash cells with lx PBS (Ca and Mg free) twice. 

2. Add Versene and incubate at 37°C until the cells detach. 

3 . Count cells. Use <1 million cells per assay tube. 

4. Wash the cells twice with ice-cold FACS buffer. 

15 5. Resuspend cells in 100 ul of ice-cold FACS buffer. Mix. 

6. Add primary mAb. Incubate on ice for 30 min. 

7. Wash cells 2-3 times with 1 ml of ice-cold FACS buffer. 

8. Resuspend cells in 100 ul ice-cold FACS buffer. Mix. 

9. Add secondary (conjugated) mAb. Incubate on ice for 30 min with a cover. 
20 10. Wash cells 2-3 times with 1 ml of ice-cold FACS buffer. 

11. Fix cells with 0.5-1 ml of 1 % formaldehyde (in PBS) and analyze by Flow 
Cytometry. 

FACS buffer : 
25 0.01MHEPES (pH 7.4) 
O.lSMNaCl 

(may be substituted by PBS) 

0.1% NaN 3 
4% FBS 

30 

Example 8: Preparing and testing of chemotherapy and radioimmunoconjiigated 
antibodies 

Cytotoxic chemotherapy or radiotherapy of cancer is limited by serious, sometimes 
35 life-threatening, side effects that arise from toxicities to sensitive normal cells because the 
therapies are not selective for malignant cells. There therefore the need to improve the 
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selectivity. One strategy is to couple the therapeutics to antibodies that recognize 
tumour-associated antigens. This increases the exposure of the malignant cells, and reduces 
the exposure of normal cells, to the ligand-targeted therapeutics (reviewed in Allen 
Ligand-targeted therapeutics in anticancer therapy. Nat Rev Cancer 2002 
5 Oct;2(10):750-63) 

CG56972-03 is one of these tumour-associated antigen, as shown by its specific expression 
on cellular membranes of tumor cells by FACS and EHC. 

Therefore the fully human monoclonal antibodies direct against CG50970-05 
10 disclosed in this application could be coupled to cytotoxic chemotherapic agents or 
radiotherapic agents to generate anti-tumor therapeutics. 

Depending on the intended use of the antibody, i.e., as a diagnostic or therapeutic 
reagent, radiolabels are known in the art and have been used for similar purposes. For 

15 instance, radionuclides which have been used in clinical diagnosis include .sup.131 1, 

.sup.125 I, .sup.123 I, .sup.99 Tc, .sup.67 Ga, as well as .sup.l 1 1 In. Antibodies have also 
been labeled with a variety of radionuclides for potential use in targeted immunotherapy 
(Peirersz et al. (1987) The use of monoclonal antibody conjugates for the diagnosis and 
treatment of cancer. Immunol. Cell Biol65: 1 1 1-125). These radionuclides include .sup.188 

20 Re and .sup. 186 Re as well as .sup.90 Y, and to a lesser extent .sup. 199 Au and .sup.67 Cu. 
I-(131) has also been used for therapeutic purposes. U.S. Pat. No. 5,460,785 provides a 
listing of such radioisotopes and is herein incorporated by reference. 

Patents relating to radiotherapeutic chelators and chelator conjugates are known in 
the art. For instance, U.S. Pat. No. 4,831,175 of Gansow is directed to polysubstituted 

25 diethylenetriaminepentaacetic acid chelates and protein conjugates containing the same, 
and methods for their preparation. U.S. Pat. Nos. 5,099,069, 5,246,692, 5,286,850, and 
5,124,471 of Gansow also relate to polysubstituted DTPA chelates. These patents are 
incorporated herein in their entirety. 

30 Cytotoxic chemotherapy are known in the art and have been used for similar 

purposes. For instance . U.S. Pat. No 6,441 ,163 describes the process for the production of 
cytotoxic conjugates of maytansinoids and antibodies. The anti-tumro activity of a new 
tubulin polymerization inhibitor, auristatin PE, is know in the art (Mohammad et al. Int J 
Oncol 1999 Aug;15(2):367-72). 
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Once these conjugates of chemotherapy or radiolabels and antibodies is made, it is 
tested for its cytotoxic activity on CG50970-05 positive cells, using methods know in the 
art like by MTS, Cell counts and clonogenic assays. 
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OTHER EMBODIMENTS 

Although particular embodiments have been disclosed herein in detail, this has been 
done by way of example for purposes of illustration only, and is not intended to be limiting 
with respect to the scope of the appended claims, which follow. In particular, it is 

5 contemplated by the inventors that various substitutions, alterations, and modifications may 
be made to the invention without departing from the spirit and scope of the invention as 
defined by the claims. The choice of nucleic acid starting material, clone of interest, or 
library type is believed to be a matter of routine for a person of ordinary skill in the art with 
knowledge of the embodiments described herein. Other aspects, advantages, and 

10 modifications considered to be within the scope of the following claims. The claims 
presented are representative of the inventions disclosed herein. Other, unclaimed 
inventions are also contemplated. Applicants reserve the right to pursue such inventions in 
later claims. 
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CLAIMS 

What is claimed is: 

1 . An isolated polypeptide comprising the mature form of an amino acid sequenced 
selected from the group consisting of SEQ ID NO:2n, wherein n is an integer between 1 
and 52. 

2. An isolated polypeptide comprising an amino acid sequence selected from the 
group consisting of SEQ ID NO:2n, wherein n is an integer between 1 and 52. 

3. An isolated polypeptide comprising an amino acid sequence which is at least 95% 
identical to an amino acid sequence selected from the group consisting of SEQ ID NO:2n, 
wherein n is an integer between 1 and 52. 

4. An isolated polypeptide, wherein the polypeptide comprises an amino acid 
sequence comprising one or more conservative substitutions in the amino acid sequence 
selected from the group consisting of SEQ ID NO:2n, wherein n is an integer between 1 
and 52. 

5. The polypeptide of claim 1 wherein said polypeptide is naturally occurring. 

6. A composition comprising the polypeptide of claim 1 and a carrier. 

7. A kit comprising, in one or more containers, the composition of claim 6. 

8. The use of a therapeutic in the manufacture of a medicament for treating a 
syndrome associated with a human disease, the disease selected from a pathology 
associated with the polypeptide of claim 1, wherein the therapeutic comprises the 
polypeptide of claim 1. 

9. A method for determining the presence or amount of the polypeptide of claim 1 in a 
sample, the method comprising: 
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(a) providing said sample; 

(b) introducing said sample to an antibody that binds immunospecifically to the 
polypeptide; and 

(c) determining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. 

10. A method for determining the presence of or predisposition to a disease associated 
with altered levels of expression of the polypeptide of claim 1 in a first mammalian subject, 
the method comprising: 

a) measuring the level of expression of the polypeptide in a sample from the 
first mammalian subject; and 

b) comparing the expression of said polypeptide in the sample of step (a) to the 
expression of the polypeptide present in a control sample from a second 
mammalian subject known not to have, or not to be predisposed to, said 
disease, 

wherein an alteration in the level of expression of the polypeptide in the first subject as 
compared to the control sample indicates the presence of or predisposition to said disease. 

11. A method of identifying an agent that binds to the polypeptide of claim 1 , the 
method comprising: 

(a) introducing said polypeptide to said agent; and 

(b) determining whether said agent binds to said polypeptide. 

12. The method of claim 1 1 wherein the agent is a cellular receptor or a downstream 
effector. 

13. A method for identifying a potential therapeutic agent for use in treatment of a 
pathology, wherein the pathology is related to aberrant expression or aberrant physiological 
interactions of the polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing the polypeptide of claim 1 and having a property 
or function ascribable to the polypeptide; 

(b) contacting the cell with a composition comprising a candidate substance; 
and 
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(c) determining whether the substance alters the property or function ascribable 
to the polypeptide; 

whereby, if an alteration observed in the presence of the substance is not observed when the 
cell is contacted with a composition in the absence of the substance, the substance is 
identified as a potential therapeutic agent. 

14. A method for screening for a modulator of activity of or of latency or predisposition 
to a pathology associated with the polypeptide of claim 1, said method comprising: 

(a) administering a test compound to a test animal at increased risk for a 
pathology associated with the polypeptide of claim 1, wherein said test 
animal recombinantly expresses the polypeptide of claim 1; 

(b) measuring the activity of said polypeptide in said test animal after 
administering the compound of step (a); and 

(c) comparing the activity of said polypeptide in said test animal with the 
activity of said polypeptide in a control animal not administered said 
polypeptide, wherein a change in the activity of said polypeptide in said test 
animal relative to said control animal indicates the test compound is a 
modulator activity of or latency or predisposition to, a pathology associated 
with the polypeptide of claim 1. 

15. The method of claim 14, wherein said test animal is a recombinant test animal that 
expresses a test protein transgene or expresses said transgene under the control of a 
promoter at an increased level relative to a wild-type test animal, and wherein said 
promoter is not the native gene promoter of said transgene. 

16. A method for modulating the activity of the polypeptide of claim 1 , the method 
comprising contacting a cell sample expressing the polypeptide of claim 1 with a 
compound that binds to said polypeptide in an amount sufficient to modulate the activity of 
the polypeptide. 

17. A method of treating or preventing a pathology associated with the polypeptide of 
claim 1, the method comprising administering the polypeptide of claim 1 to a subject in 
which such treatment or prevention is desired in an amount sufficient to treat or prevent the 
pathology in the subject. 
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1 8. The method of claim 1 7, wherein the subject is a human. 

19. A method of treating a pathological state in a mammal, the method comprising 
administering to the mammal a polypeptide in an amount that is sufficient to alleviate the 
pathological state, wherein the polypeptide is a polypeptide having an amino acid sequence 
at least 95% identical to a polypeptide comprising the amino acid sequence selected from 
the group consisting of SEQ ID NO:2n, wherein n is an integer between 1 and 52 or a 
biologically active fragment thereof, 

20. An isolated nucleic acid molecule comprising a nucleic acid sequence selected from 
the group consisting of SEQ ID NO:2n-l, wherein n is an integer between 1 and 52. 

21 . The nucleic acid molecule of claim 20, wherein the nucleic acid molecule is 
naturally occurring. 

22. A nucleic acid molecule, wherein the nucleic acid molecule differs by a single 
nucleotide from a nucleic acid sequence selected from the group consisting of SEQ ID NO: 
2n-l , wherein n is an integer between 1 and 52. 

23 . An isolated nucleic acid molecule encoding the mature form of a polypeptide 
having an amino acid sequence selected from the group consisting of SEQ ID NO:2n, 
wherein n is an integer between 1 and 52. 

24. An isolated nucleic acid molecule comprising a nucleic acid selected from the group 
consisting of 2n-l, wherein n is an integer between 1 and 52. 

25. The nucleic acid molecule of claim 20, wherein said nucleic acid molecule 
hybridizes under stringent conditions to the nucleotide sequence selected from the group 
consisting of SEQ ID NO: 2n-l, -wherein n is an integer between 1 and 52, or a 
complement of said nucleotide sequence. 

26. A vector comprising the nucleic acid molecule of claim 20. 
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27. The vector of claim 26, further comprising a promoter operably linked to said 
nucleic acid molecule. 

28. A cell comprising the vector of claim 26. 

29. An antibody that immunospecifically binds to the polypeptide of claim L 

30. The antibody of claim 29, wherein the antibody is a monoclonal antibody. 

31 . The antibody of claim 29, wherein the antibody is a humanized antibody. 

32. A method for detennining the presence or amount of the nucleic acid molecule of 
claim 20 in a sample, the method comprising: 

(a) providing said sample; 

(b) introducing said sample to a probe that binds to said nucleic acid molecule; 
and 

(c) determining the presence or amount of said probe bound to said nucleic acid 
molecule, 

thereby detennining the presence or amount of the nucleic acid molecule in said sample. 

33. The method of claim 32 wherein presence or amount of the nucleic acid molecule is 
used as a marker for cell or tissue type. 

34. The method of claim 33 wherein the cell or tissue type is cancerous. 

35. A method for determining the presence of or predisposition to a disease associated 
with altered levels of expression of the nucleic acid molecule of claim 20 in a first 
mammalian subject, the method comprising: 

a) measuring the level of expression of the nucleic acid in a sample from the 
first mammalian subject, and 

b) comparing the level of expression of said nucleic acid in the sample of step 
(a) to the level of expression of the nucleic acid present in a control sample 
from a second mammalian subject known not to have or not be predisposed 
to, the disease; 
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wherein an alteration in the level of expression of the nucleic acid in the first subject as 
compared to the control sample indicates the presence of or predisposition to the disease. 

36. A method of producing the polypeptide of claim 1, the method comprising culturing 
a cell under conditions that lead to expression of the polypeptide, wherein said cell 
comprises a vector comprising an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID NO:2n-l, wherein n is an integer 
between 1 and 52. 

37. The method of claim 36 wherein the cell is a bacterial cell. 

38. The method of claim 36 wherein the cell is an insect cell. 

39. The method of claim 36 wherein the cell is a yeast cell. 

40. The method of claim 36 wherein the cell is a mammalian cell. 

41 . A method of producing the polypeptide of claim 2, the method comprising culturing 
a cell under conditions that lead to expression of the polypeptide, wherein said cell 
comprises a vector comprising an isolated nucleic acid molecule comprising a nucleic acid 
sequence selected from the group consisting of SEQ ID NO:2n-l, wherein n is an integer 
between 1 and 52. 

42. The method of claim 41 wherein the celi is a bacterial cell. 

43. The method of claim 41 wherein the cell is an insect cell. 

44. The method of claim 41 wherein the cell is a yeast cell. 

45. The method of claim 41 wherein the cell is a mammalian cell. 
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